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Glufosinate Ammonium on Potatoes, Transgenic Sugar Beets and Transgenic Canola.
DP Barcodes: D257590, D258417. Submission #s: S545114, $529287. Casc #s: 289177,
290273, Chemical #: 128850. EPA Registration Numbers: 45639-187 (Rely®) and
45639-199 (Liberty ™).
R
From: Tom Bloem, Myron S. Ottley, and I\?I;Z?a Christian
Registration Action Branch I/Health Effects Division (7509C)

S
Through: Melba Morrow, Branch Senior Scientist - Mot A
Registration Action Branch I/ Health Effects Division (7509C)

To: Joanne Miller, PM Team 23
Registration Division (7505C)

AgrEvo requests the establishment of a permanent registration for use of glufosinate ammonium on potatoes,
transgenic sugar beets and transgenic canola. A summary of the human health risk resulting from the -
requested and registered uses of glufosinate ammonium is provided in this document. The hazard assessment
was provided by Myron 8. Ottley, Ph.D. of Registration Action Branch [ (RAB1), the residue chemistry and
dictary exposure assessment was provided by Tom Bloem of RABI1, the occupational and residential risk
assessment was provided by Myrta Christian of RAB1, and the water exposure assessment was provided by
Laurence Libelo of the Environmental Fate and Effects Division (EFED).
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1.0 EXECUTIVE SUMMARY

The petitioner is requesting registration of Liberty ™ Herbicide (18.19% glufosinate ammonium; EPA
Reg. No. 45639-199) for use on the transgenic varieties of sugar beet and canola and Rely® Herbicide
(11.33% glufosinate ammonium; EPA Reg. No. 45639-187) for use in potato vine dessication.
Concentrations of active ingredient in the formulated products are reported in terms of the racemic
mixture (DD and L isomers). Only the L isomer is herbicidally active.

Glufosinate ammonium is a non-selective, postemergent herbicide which acts as an inhibitor of glutamine
synthetase, a critical enzyme in ammonium fixation and detoxification in plant cells. Formulated
products of glufosinate ammonium are water soluble concentrates which are applied as a foliar spray.
Current registrations include broadcast application to apple, grape, banana and tree nut orchards (time-
limited tolerances ranging from 0.05 - 0.3 ppm) and to the transgenic varieties of field corn and sovbeans
(time-limited tolerances ranging from 0.2 - 25.0 ppm). Tolerances are also established as a result of
secondary residues in milk, eggs. and the meat, fat and meat byproducts of ruminants and poultry (time-
limited tolerances ranging from 0.05 ppm - 0.10 ppm). Prior to this petition, tolerances were established
on a time-limited basis due to a lack of a rat carcinogenicity study. A Section 18 request from Wisconsin
for use on transgenic sweet corn has been approved (4.0 ppm tolerance).

Hazard Profile

Glufosinate ammonium (racemic mixture of glufosinate ammonium; D and L isomer) is in toxicity
category III for acute oral, dermal and inhalation toxicities and for eye irritation. It is not a dermal
irritant or sensitizer. For subchronic toxicity, the primary effects of concern in the mouse were
increased liver and kidney weights with increases in serum aspartate amino transferase and alkaline
phosphatase. Signs of neurotoxicity, such as aggressive behavior, piloerection, high startle response,
and increased incidence of fearfulness, were observed in subchronic rat studies.

Chronic studies in the rat demonstrated increased mortality, increased occurrence of retinal atrophy,
inhibition of brain glutamine synthetase, and increased liver and kidney weights. In the mouse,
increase mortality and changes in glucose levels consistent with changes in glutathione levels were
observed. Increased mortality and EKG alterations were observed in dogs. There was no evidence of
a treatment-related increase in tumors in rats and mice.

The developmental toxicity study in the rat resulted in dilated renal pelvis and/or hydroureter in the
offspring at levels that resulted 1n significant increases in hyperactivity and vaginal bleeding in dams.
In the rabbit, decreased fetal body weight and increased fetal mortality were observed; while in rabbit
does. decreased food consumption, body weight and body weight gain were observed. The
reproductive toxicity study indicated systemic and postnatal developmental toxicity in the form of
increased kidney weights in parents and a decrease in viable pups in all generations.

Based on the lack of mutagenic potential as assessed in a battery of mutagenic assays, and the absence
of treatment-related tumors in rats and mice at dose levels adequate for assessment, glufosinate
ammonium has been classified as a "not likely" human carcinogen.
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A dermal absorption study with rats indicated that about 50% of the given radioactivity was absorbed
48 hours after a single dose application. In other metabolism studies, it was shown that over 80% of
administered radioactivity is excreted within 24 to 48 hours as the parent compound in the feces and

urine. Highest tissue levels were found in liver, kidney and gonads.

Additional testing was conducted using 3-methylphosphinico propionic acid, N-acetyl glufosinate and
the L-isomer of glufosinate ammonium (major metabolites found in plants and animals). These
compounds, tested in subchronic rat, mouse and dog studies. and in developmental toxicity studies in
ra: and rabbit, showed a similar toxicity profile as the racemic mixture of glufosinate ammonium (D-
and L-isomers). Since formulated products of glufosinate ammonium are a racemic mixture of the D
and L isomers. HOL 039866 (DL-glufosinate ammonium) is the compound that is deemed appropriate
for endpoint selection.

FQPA Safety Factor

There are no guideline data gaps for assessment of glufosinate ammonium following in urero and/or
postnatal exposure. The data provided no indication of increased susceptibility in rats or rabbits to pre
or postnatal exposure to glufosinate ammonium. A consistent pattern of neurotoxicity was seen in
several studies. including the subchronic, developmental, and chronic studies in rats, mice and dogs.
In addition to the clinical signs, such as hyperactivity, aggressive behavior, piloerection, and high
startle response, retinal atrophy was observed. Changes in glutamine synthetase levels were observed
in liver, kidney and brain in rats. Based on the toxicity profile, HED is requesting acute, subchronic
and developmental neurotoxicity studies in rats. Although there were no signs of increased
susceptibility, the FQP A Safety Factor Committee determined that a safety factor of 3 should be
retained because of data gaps for the assessment of neurotoxicity. The FQPA safety factor is
applicable to all population subgroups and risk assessments (acute/chronic dietary and
residential).

Toxicological Endpoints

Acute Dietary: An acute RfD was not established for the general population. No appropriate
toxicological endpoint attributable to a single exposure was identified in the available toxicity
studies. However, an acute RID of 0.063 mg/kg/day was established for the females 13 - 30
subgroup, based on a developmental NOAEL of 6.3 mg/kg/day in the rabbit and a 100x uncertainty
factor (10x inter- 10x intra-species extrapolation). The developmental LOAEL (20 mg/kg/day) was
based on reduced fetal body weight and increased fetal death. Using a 3x FQPA safety factor, the
acute population adjusted dose (aPAD) for glufosinate ammonium is 0.021 mg/kg/day.

Chronic Dietary (non-cancer). The chronic RfD of (.021 mg/kg/day was established, based on the
NOAEL of 2.1 mg/kg/day in the 2-year chronic study in rats and a 100x uncertainty factor (10x
inter- 10x intra-species extrapolation). The LOAEL in this study was based on increased kidney
weight and kidney/brain weight in males at 52 weeks (6.8 mg/kg/day) and decreased survival in
females at 130 weeks (8.2 mg/kg/day). Using a 3x FQPA safety factor, the cPAD for glufosinate
ammonium is 0.007 mg/kg/day.
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Short-, Intermediate- and Long-Term Dermal: The FQPA safety factor of 3 is applicable to residential
risk assessments only (acceptable MOE of 300 for residential and 100 for occupational risk
assessments).

Short- and intermediate-term dermal risk assessments were recommended based on neurological
clinical signs (hyperactivity, aggressive behavior, pilocrection)} observed in the 21-day dermal study
in rats at 300 mg/kg/day (LOAEL). The NOAEL was 100 mg/kg/day.

Long-term dermal risk assessment was recommended based on the NOAEL of 2.1 mg/kg/day
established in the 2-year chronic study in rats (see chronic dietary; 50% dermal absorption).

Short- and Intermediate-Term Inhalation: With the exception of an acute inhalation study, no
inhalation studies are available. Therefore, oral NOAELs were selected for inhalation risk
assessments. Since an oral dose 1s used, the exposure assessments will be conducted by converting
the application rate to oral equivalents and assuming 100% absorption. The FQPA safety factor of
3 is applicable to residential risk assessments only (acceptable MOE of 300 for residential and 100
for occupational risk assessments).

Short-term inhalation risk assessments were recommended based on the developmental NOAEL of
6.3 mg/kg/day in the rabbit (see acute dietary endpoint).

Intermediate-term inhalation risk assessments were recommended based on the NOAEL of 2.1
mg/kg/day from the 2-yr chronic rat study (see chronic dietary endpoint).

Drinking Water Exposure Assessment

Glufosinate ammonium is water soluble and stable to hydrolysis and photolysis. The soil and aquatic
anaerobic half-lives of glufosinate ammonium are such that sustained concentration in surface water is
not likelv. Due to the high water solubility of glufosinate ammonium, it will reach ground water
relatively quickly and thereby counteract the degradation seen in surface water. The Environmental
Fate and Effects Division (EFED) estimates acute and chronic ground water concentrations at 1.16 ppb
(SCI-GROW) and acute and chronic surface water concentrations at 34.1 ppb and 0.79 ppb,
respectively (PRZM/EXAMS; Tier 2).

Occupational/Residential Risk Estimates

Occupational: The proposed use on potatoes and the transgenic varieties of canola and sugar beets will
result in short- and intermediate-term exposures to mixer/loaders and applicators. Post-application
occupational exposure is not anticipated to be a concern based on the use pattern and the fact that
planting and harvesting of the subject crops are mechanized. The potential short- and intermediate-
term exposures to workers (commercial and private) do not exceed HED’s level of concern
(estimated MOEs > 350).

|F]
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Residential: Glufosinate ammonium is registered for residential use as a spot treatment around trees,
shrubs, fences, walks, patios, driveways. sidewalks, and flower beds. It is also registered for lawn
renovation uses. Only short-term residential exposures are expected from the registered uses of
glufosinate ammonium. The contribution from inhalation exposures to the overall risk was not
significant. The handler and post-application dermal exposure estimates from the existing
residential uses are above HED’s level of concern (handler MOE of 217 [garden use]; post-
application MOEs of 100 for adults and 110 for children [lawn renovation use]). Due to the
lack of chemical specific data, the dermal exposure estimates were based on high-end scenarios and
assumptions for regular lawn uses (from the Draft HED SOPs for residential exposure assessment).
which are not necessarily applicable to lawn renovation uses. These assumptions represent a Tier 1
assessment and therefore are expected to overestimate the real potential risk.

Aggregate Risk Estimates

Acute Aggregate Risk: The acute dietary exposure analysis for females 13 - 50 (no acute dietary
endpoint was identified for the general US population including infants and children) assumed
tolerance level residues and 100% crop treated for all registered and proposed commodities (Tier 1
analysis). The most highly exposed population among females 13 - 50 was nursing females at 58%
of the aPAD (95" percentile). The estimated glufosinate ammonium concentrations in surface (34.1
ppb) and ground water (1.16 ppb) are less than HED’s drinking water level of comparison
(DWLOC; 270 ppb for females 13 - 50 nursing). Acute aggregate exposure to glufosinate
ammonium. as a result of all registered and proposed uses, is below HED’s level of concern.

Chronic Aggregate Risk: Since there are no chronic residential exposure scenarios, the chronic
aggregate risk assessment is concerned with food and water only. The chronic dietary exposure
analysis assumed tolerance level residues for all registered and proposed commodities and
incorporated the weighted average percent crop treated for all registered commodities (sweet corn
maintained at 100% crop treated; Tier 2 analysis). For the most highly exposed subgroup (children,
1-6 years), 71% of the cPAD is occupied by dietary (food) exposure. The estimated glufosinate
ammonium concentrations in surface (0.79 ppb) and ground water (1.16 ppb) are less than HED's
DWLOC (20 ppb for children 1-6 years). Chronic aggregate exposure to glufosinate ammonium, as
a result of all registered and proposed uses, is below HED’s level of concern.

Aggregate Shori- and Intermediate-Term Risk: Short- and intermediate-term aggregate risk
assessments include average dietary exposure (food and water) and short- or intermediate-term
dermal and inhalation exposures from residential uses. The dermal exposure estimates from the
registered residential uses of glufosinate ammonium are above HED's level of concern (inhalation
exposures were insignificant). According to HED policy (HED SOP 97.2), the residential dermal
exposures cannot be aggregated with chronic dietary exposure because different endpoints were
chosen for these exposure scenarios.
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Recommendations for Tolerances

The potential risks (from dermal exposures) for the registered residential lawn renovation use are above
HED’s level of concern. However, these risks result from toxic effects that are different from the ones
attributed to dietary exposure. Therefore, the estimated risks from the residential uses cannot be
aggregated to the potential dietary risk. The HED Risk Assessment Review Committee concluded the
following (RARC Report, 24-Aug-1999):

This risk assessment is unique in that the dermal and dietary endpoints are completely different. A reasonable
argument could be made for this particular food use safety finding: Dietary risk plus all other risks with the same
toxic effect do not result in an aggregate risk concem; since this petition deals only with dietary risks and water (both
using oral endpoints}. there is no unacceptable risk considering the only toxicity endpoint associated with this petition.
Toxicity expected from the dermal exposure route does not contribute to the risk considering only the oral endpoints
which are the only ones associated with the proposed uses. The RARC recommended that RD and OGC be consulted
to determine the best course.

The following deficiencies were 1dentified in the toxicological and residue chemistry databases:

® Acute Neurotoxicity, Subchronic Neurotoxicity and Developmental Neurotoxicity Studies
(Guidelines 81-8. 82-7 and 83-3; respectively)

® A Revised Section B (Liberty™ and Rely®)

¢ Storage stability Study for Sugar Beet Processed Commodities (sugar, pulp and molasses; 3
months; Guideline 860.1380)

® Successful Petition Method Validation for Methods BK/04/95 (sugar beets) and HRAV-24
(canola)

Pending resolution of the deficiencies listed above and the residential exposure issues, HED
concludes that the toxicological. residue chemistry and occupational exposure databases support the
establishment of the following tolerances, for the combined residues of glufosinate ammonium. N-
acetyl glufosinate and 3-methylphosphinico propionic acid, expressed as glufosinate free acid
equivalents.

Beet. Sugar, tops (Leaves) ... .. e 1.5 ppm
Beet, Sugar, 100t ... ... . e 0.9 ppm
Beet, Sugar, molasses .. ... ... e 5.0 ppm
Canola. SEed . . . ... 0.4 ppm
Canola, meal ... ... 1.1 ppm
POt . L . e e e 0.8 ppm
FPotato, ChIpS . . . 1.6 ppm
*Potato, granules/flakes . . ... ... 2.0 ppm

* Tolerance expression for commodities derived from potatoes are for the combined residues of
glufosinate ammonium and 3-methylphosphinico propionic acid expressed as glufosinate free
acid equivalents (non-transgenic crop).

Since glufosinate ammonium has been classified as a "not likely" human carcinogen, the previously
established time-limited tolerances can be made permanent.

wh
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2.0 PHYSICAL/CHEMICAL PROPERTIES CHARACTERIZATION

Glufosinate-ammonium (herbicide) is a racemic mixture of the D and L isomers; only the L-isomer is
herbicidally active. Concentrations in the technical and formulated producis are reported in terms of
the racemic mixture. [mpurities present in the technical grade product and in the end use product are
not presently constdered to be of toxicological concern.

Chemical Name: ammonium-DL-homoalanin-4-y1 {methyl phosphinate)
Commeon Name: glufosinate ammonium
PC Code Number: 128850
CAS Registry No.: 77182-82-2
Empirical Formula: C;H,sN,O,P
Molecular Weight: 198.19
Vapor Pressure: not determinable
Partition Coefficient (n-Octanol/Water): <0.1
Water Solubility: 1370 mg/l
ﬁ ? NH,
HC™, /P\/\().\ OH
0 !
NH,

3.0 HAZARD CHARACTERIZATION

The HIARC (Memo, M.S. Ottley, 17-May-1999) and FQPA Safety Factor Committee (Memo, B.
Tarplee. 17-May-1999) reports are included as Attachments 1 and 2, respectively.

3.1 Hazard Profile (Tables 1 and 2)

Glufosinate ammonium {also referred to as DL-glufosinate ammonium or HOE 039866 ) is toxicity
category III for acute oral, dermal, and inhalation toxicities, and for eye irritation. It is not a dermal
irritant or sensitizer. For subchronic toxicity, the primary effects in the mouse were increased liver and
kidney weights with increases in serum aspartate amino transferase and alkaline phosphatase. Signs of
neurotoxicity were observed in rats in subchronic studies, such as aggressive behavior, piloerection,
high startle response. and increased incidence of fearfulness.

In the chronic rat studies, increased mortality, increased occurrence of retinal atrophy, and inhibition
of brain glutamine synthetase were observed, as were increased liver and kidney weights. In the
mouse, increased mortality was observed, as were changes in glucose levels consistent with changes in
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glutathione levels. Increased mortality and EKG alterations were observed in dogs. There was no
evidence of a treatment-related increase in tumors in rats and mice,

The developmental toxicity study in the rat resulted in dilated renal pelvis and/or hydroureter in the
offspring at levels that resulted in significant increases in hyperactivity and vaginal bleeding in dams.
In the rabbit. decreased fetal body weight and increased fetal mortality were observed at 20 mg/kg/day:
while in rabbit does. decreased food consumption, body weight, and body weight gain were observed
at 6.3 mg/kg/day.

The reproductive toxicity study indicated systemic and postnatal developmental toxicity at 6.0
mg/kg/day in the form of increased kidney weights in parents, and a decrease in viable pups in all
generations. Since parental and developmental effects were observed at the same dose levels, there is
no evidence of increased susceptibility in offspring.

A consistent pattern of neurotoxicity was seen in several studies, including the subchronic,
developmental and chronic studies in rats. mice and dogs. In addition to the clinical signs, such as
hyperactivity, aggressive behavior, piloerection, and high startle response, retinal atrophy was
observed. Changes in glutamine synthetase levels were observed in liver, kidney and brain in rats.
Based on the toxicity profile, HED is requesting acute, subchronic and developmental neurotoxicity
studies in rats (HIARC Report, 17-May-1999). It is expected that these studies will provide the
information needed to further characterize the neurotoxic etfects.

There is no concern for mutagenic activity as indicated in the following studies: Salmonella E. Coli, in
vitro mammalian cell gene mutation assays, mammalian cell chromosome aberration assays, in vivo
mouse bone marrow micronucleus assays, and unscheduled DNA synthesis assays.

A dermal absorption study in rats indicated that about 50% of the given radioactivity was absorbed 48
hours after a single dose application. In other metabolism studies, it was shown that over 80% of
administered radioactivity is excreted within 24 to 48 hours as the parent compound in the feces and
urine. Highest tissue levels were found in liver, kidney and gonads.

Additional testing was conducted with the following major metabolites: HOE 061517 (3-
methylphosphinico propionic acid, HOE 099730 (N-acetyl glufosinate), as well as HOE 058192 (L-
isomer of the parent). These compounds, tested in subchronic rat, mouse and dog studies. and in
developmental toxicity studies in rat and rabbit, showed a similar profile of toxicity as the parent
compound (HOE 039866). Since formulated products of glufosinate ammonium are a racemic mixture
of the D and L isomers, HOE 039866 (DL-glufosinate ammonium) is the compound that is deemed
appropriate for endpoint selection.

Datra Gaps: Three data gaps have been 1dentified at this time: acute neurotoxicity, subchronic
neurotoxicity and developmental neurotoxicity. These studies are requested because of concern for
the neurotoxic effects observed in several studies and in multiple species. It is also requested that
glutamine synthetase levels be measured in the subchronic neurotoxicity study to assist the Agency
in characterizing these effects.
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METABOLISM RAT 43766014 excr in 24- 48 hr. as parent
(HOE 039866) (1993} 43778402 cpd 8§0% M 88% F
little sequestered in tissues.
METABOLISM 40343640 excreted as parent 88/84% in
Singie Oral Dose in Rat M/F. resp.
(HOE 039866) (1983) highest levels in liver kidney
gonads
METABOLISM 40343642 major route is feces.
Repeated Oral Dose in Rat Increased radioactivity in
(HOE 039866} (1983} tissue compared with single
dose study.
13-WK FEEDING MQUSE 44076207 11217 1340 mg/kg/day not established not applicable
(HOE 061317 metabolite) (1989} {M/F)
13-WK FEEDING RAT 44076206 102 mg/kg/day 420 mg/kg/day Males only: marginal liver
{HOE 061317 metabolite) { 1989} wtincr. & | incid. of small
' Kupffer cell proliferates and
! reticulocyte counts.
13-WEEK FEEDING DOG 44076201 147 / 162 mg/kg/day - 738/ 800 mg/kg/day inhibition of brain giutamine
{HOL 099730 metabolite} (1994} (M/F) (M/F) svnthetase
14+-WK ORAL FEEDING RAT 44068301 18.3 7/ 19.8 mg/kg/day 91.8/100.3 mg/kg/day T NH: levels in plasma &
(HOE 038192 isomer) {1989) {(M/T) (M/F) urine. slight ~ kidney wt
[3-WELEK FEEDNG DOG 44076203 19/ 21 mgrkg/day 72779 mg/kg/day inhibition of brain glutamine
(HOE 399730 metabolita) {198%) MIEY (M/F) svnthetase
[3-WEEK FEEDING DOG 44068502 2 mg/kg/day 5 mg/kg/day " NH; levels in plasma &
{HOE 038192 isomer) (1989) kidney.
DEVELOP TOXICITY RAT 44076204 Maternal: 1000 mg/kg/day Maternal: > 1000 mg/kg/day not applicable
(HOF (099730 metabolite) (1992) Develop: 1000 mg/kg/day Develop: > 1000 me/kg/day
DEVELOP. TOXICITY RAT 44076209 maternal: 300 mg/kg/day maternal: 900 mg/kg/day one death. persistent

{HOE 061317 metabolite) (1994)

develop: 300 mg/kg/day

10

develop.: 500 mg/kg/day

piloerection and/or 1 urinary
output, !abs kidney wi.

i incidence of total litter loss
! incidence {fetal & litter) of
wavy and/or thickened ribs.
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3.2 FQPA Considerations

There are no guideline data gaps for assessment of glufosinate ammonium following i urero and/or
postnatal exposure. The data provide no indication, either quantitatively or qualitatively, of increased
susceptibility in rats or rabbits, to pre- and/or post-natal exposure to glufosinate ammonium. In the
prenatal developmental toxicity studies in rats and rabbits and the two-generation reproductive study in
rats, any observed toxicity to the fetuses or offspring occurred at equivalent or higher doses as the
toxicity to parental animals. A consistent pattern of neurotoxicity was seen in several studies.
including the subchronic, developmental and chronic studies in rats, mice and dogs. In addition to the
clinical signs such as hyperactivity, aggressive behavior, piloerection, and high startle response, retinal
atrophy was observed. Changes in glutamine synthetase levels were observed in liver, kidney and
brain in rats. Based on the toxicity profile, acute, subchronic and developmental neurotoxicity studies
in rats were requested (HIARC Report, 17-May-1999). Although there were no signs of increased
susceptibility, the FQPA Safety Factor Committee determined that a safety factor of 3 should be
retained because of data gaps for the assessment of neurotoxicity. The FQPA safety factor is
applicable to all population subgroups and risk assessments (acute/chronic dietary and
residential).

3.3 Dose Response Assessment

Acute Dietary: An acute RfD was not established for the general population. No appropriate
toxicological endpoint attributable to a single exposure was identified in the available toxicity
studies. However, an acute RfD of 0.063 mg/kg/day was established for the females 13 - 50
subgroup, based on a developmental NOAEL of 6.3 mg/kg/day in the rabbit and a 100x uncertainty
factor (10x inter- 10x intra-species extrapolation). The developmental LOAEL (20 mg/kg/day) was
based on reduced fetal body weight aud increased fetal death. Using a 3x FQPA safety factor, the
aPAD for glufosinate ammonium is 0.021 mg/kg/day.

Chronic Dietary (non-cancer): The chronic RfD of 0.021 mg/kg/day was established, based on the
NOAEL of 2.1 mg/kg/day in the 2-year chronic study in rats and a 100x uncertainty factor (10x
inter- 10x intra-species extrapolation). The LOAEL in this study was based on increased kidney
welght and kidney/brain weight in males at 52 weeks (6.8 mg/kg/day) and decreased survival in
fernales at 130 weeks (8.2 mg/kg/day). Using a 3x FQPA safety factor, the cPAD for glufosinate
ammonium 1s 0.007 mg/kg/day.

Chronic Dietary (cancer): Glufosinate ammonium has been classified as a ""not likely" human
carcinogen according to the EPA Proposed Guidelines for Carcinogen Risk Assessment. The HED
HIARC assigned this classification to glufosinate ammonium (HED Doc. No 013385) based on the
lack of mutagenic potential as assessed in a battery of mutagenicity assays, and the absence of
treatment-related tumors in rats and mice at dose levels adequate for assessment.

Short-, Intermediate- and Long-Term Dermal: The FQPA safety factor of 3 is applicable to residential
risk assessments only (MOE of 300 for residential and 100 for occupational risk assessments).

Short- and intermediate-term dermal risk assessments were recommended based on neurological
clinical signs (hyperactivity, aggressive behavior, piloerection) observed in the 21-day dermal study

in rats at 300 mg/kg/day (LOAEL). The NOAFL was 100 mg/kg/day.

12
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Sugar Beets: Applications of Liberty ™ Herbicide may be made from the cotyledon stage up to the 10-
leaf stage. The maximum recommended single application rate is 0.55 Ib glufosinate
ammonium/acre. A maximum of 1.1 lbs ai/acre can be applied per season. Applications can be
made with ground or aerial equipment. The label specifies a 60-day pre-harvest interval (PHI).

Canola: Applications of Liberty ™™ Herbicide may be made from the cotyledon stage up to the early
bolting stage (at this stage the plant has at least 6 leaves). A maximum of two applications per
season is allowed with the total seasonal rate not to exceed 0.89 lb ai/acre. Applications can be
made with ground or aerial equipment. The label specifies a 65-day PHI. The petitioner requested
a higher use rate (1.56 lbs al/acre/season) for canola grown for seed (seed retained for planting in
the future).

Porato. Application of Rely® Herbicide is recommended at the beginning of natural vine senescence.
The product is to be applied at a rate of 0.38 lb at/acre with ground or aerial equipment. The label
specifies a 9-day PHI. Potatoes grown for seed stock are not to be treated.

The Chemistry Science Advisory Committee determined that canola grown for seed is a food use and
therefore requires a tolerance (Chem SAC Minutes, 21-Jul-1999). To establish a tolerance, the
petitioner must submit field trial data reflective of the requested use rate (1.56 lbs ai/acre). Currently,
HED has canola field trial data which demonstrates residue levels resulting form application of
glufosinate ammonium at 0.71 - 0.98 1b ai/acre. Therefore, the information pertaining to the higher
use rate for canola grown for seed should be eliminated from the Liberty™ label. The "Restrictions to
the Directions for Use" section of the Liberty™ label for sugar beet and canola indicates application
rates in ounces/acre. Application rates should be in fluid ounces/acre. The petitioner should submit a
revised Section B. '

4.2 Dietary Exposure
4.2.1 Food Exposure
Nature ofthe Residue - Plants and Animals (OPPTS GLN 860.1300)

Plants: The nature of the residue is considered to be understood in genetically unaltered lettuce,
soybeans, corn, apples and wheat. After application of "C glufosinate ammonium to the nutrient
medium (water or soil) in which these crops were grown, only one labeled metabolite could be
identified, 3-methylphosphinico propionic acid. The residues of cancern infon commodities derived
from genetically unaltered lettuce, soybeans, corn, apples and wheat are glufosinate ammonium and
3-methylphosphinico propronic acid (PP#8F3607, I. Garbus, 8-Aug-1990).

The nature of the residue is considered to be understood in transgenic field corn and transgenic
soybeans. After application of "“C glufosinate ammonium to these crops, the major residues
identified were glufosinate ammonium, N-acety! glufosinate and 3-methylphosphinico propionic
acid. The residues of concern in/on commodities derived from the transgenic varieties of field corn
and soybean are glufosinate ammonium, 3-methylphosphinico propionic acid and N-acetyl
glufosinate (D211531 and D219069, M. Rodriguez, 7-Mar-1996).

In support of the requested registration, the petitioner submitted metabolism studies performed on
transgenic sugar beets and transgenic canola.
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Transgenic Sugar Beets: The nature of the residue in transgenic sugar beets is considered to be
understood. Transgenic sugar beets were treated twice with C'* glufosinate ammonium at 1.0x
the proposed maximum single rate (total applied was 1.0x the proposed maximum seasonal).
Samples collected 0 and 21 days following the second application, and at maturity (146 days
following the second application) were divided into tops and roots and analyzed. For all
samples. glufosinate ammonium, N-acetyl glufosinate and 3-Methylphosphinico-propionic acid
accounted for 93-98% of the total radioactive residue (TRR).

The current tolerance expression for commodities derived from transgenic crops includes the
major residues identified in the transgenic sugar beet metabolism study and is therefore adequate.
The residues of concern infon commodities derived from transgenic sugar beets are glufosinate
ammonium, 3-methylphosphinico propionic acid and N-acetyl glufosinate.

Transgenic Canola: The nature of the residue in transgenic canola is considered 10 be understood.
Transgenic canola was treated once with C'* glufosinate ammonium at 0.8x the proposed
maximum seasonal rate. Samples were collected 1-hour post treatment (whole plant), 21-day
post-treatment (separated into top growth and roots) and at maturity {120 days after treatment;
separated into roots, top growth and seed).

In the whotle plant harvested 1-hour post-treatment, glufosinate ammonium and N-acety!
glufosinate accounted for 91% of the TRR. In foliage harvested 21 days post-treatment, 88% of
the TRR was identified as N-acetyi-glufosinate, glufosinate ammonium and 3-
methylphosphinico propionic acid. In mature canola seed, 37-55% of the TRR was identified as
glufosinate ammonium, N-acetyl glufosinate and 3-methylphosphinico propionic acid and 12%
of the TRR was associated with water soluble polysaccharides and proteins. In canola seed hulls.
50-59% of the TRR was identified as glufosinate ammonium, N-acetyl glufosinate and 3-
methylphosphinico propionic acid. '

The submitted study is marginally adequate to describe the nature of the residue in transgenic
canola. The storage interval prior to analysis and extraction of whole plant and canola foliage
(19 months) was not within the validated time interval (12 months). Seed and hull samples were
analyzed using two HPLC systems (whole plant and foliage samples analyzed by system 1 only).
Different levels of parent, N-acetyl glufosinate and 3-methylphosphinico propionic acid were
observed depending on which HPLC system was used. No explanation for this difference was
provided. Since adequate metabolism studies on transgenic field com and soybean have been
previously submitted (D211531 and D219069, M. Rodriguez, 7-Mar-1996) and the results from
the canola study do not significantly differ from these studies, no additional data pertaining to the
metabolism of glufosinate-ammeonium in transgenic canola are required. The residues of concern
in/on transgenic canola are glufosinate ammonium, 3-methylphosphinico propionic acid and N-
acetyl glufosinate.

Potatoes: A metabolism study has not been performed on a genetically unaltered root vegetable
(potato). Since the metabolism of glufosinate ammonium is consistent in four diverse crop
groups (lettuce [leafy vegetable], soybeans [legume vegetable|, wheat [cereal grain] and apple
[fruit]) the nature of residues in potatoes will be considered to be understood. The residues of
concern in/on potatoes are glufosinate ammonium and 3-methylphosphinico propionic acid.
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Animalis: The nature of glufosinate ammonium residues in lactating goats and laying hens is
considered to be understood. [t was shown that glufosinate ammoniumt and its metabolite (3-
methylphosphinico propionic acid) are largely excreted and do not accumulate to any great degree
in animal tissues. The only identifiable compounds in feces, urine, milk, eggs and tissues were the
parent and 3-methylphosphinico propionic acid. The residues of concern in commodities derived
from ruminants and poultry are glufosinate ammonium and 1ts metabolite 3-methylphosphinico
propionic acid (PP#8F3607. J. Garbus, 8-Aug-1990).

Feed commodities derived from transgenic crops contain a second metabolite, N-acetyl glufosinate,
which may lead to secondary residues of this compound in animal commodities. Feeding studies
conducted on dairy cows and laying hens were submiited and reviewed as part of a glufosinate
ammonium registration on transgenic field corn and soybeans (D211531 and D219069, M.
Rodriquez, 7-Mar-1996). In these studies, dairy cows and hens were fed a diet consisting of 15%
glufosinate ammonium and 85% N-acetyl glufosinate. Using the residues found in these feeding
studies and the maximum theoretical dietary burden to ruminants and poultry, tolerances at the
limit of quantitation were sufficient. Since an increase in ruminant tolerances was not necessary, it
was decided that the current tolerance expression of glufosinate ammonium and 3-
methylphosphinico propionic acid is adequate (inclusion of N-acetyl glufosinate ammonium was
not necessary; D211531 and D219069, M. Rodriguez, 7-Mar-1996). Additionally, the tolerance
expression for poultry commodities (new tolerance as a result of registration on transgenic soybeans
and transgenic field corn) would include glufosinate ammonium and 3-methylphosphinico
propionic acid (N-acetyl glufosinate should not be included; D232571, M. Rodriguez).

If any future petition results in a maximum theoretical dietary burden which requires milk, egg or
tissue tolerances above the LOQ; the tolerance expression will be amended to include N-acetyl
glufosinate.

Residue Analytical Methods (OPPTS GLN 860.1340)

Analytical methodology is available in PAM II for determination of glufosinate ammonium and its
metabolite 3-methylphosphinico propionic acid in genetically unaltered apples, bananas, grapes and
tree nuts (HRAV-3A) and in milk, eggs and the tissues of ruminants and poultry (HHRAV-12, also
called BK/01/95). In transgenic crops a second metabolite, N-acetyl glufosinate, is present.
Method AE-24, which 1s a variation of HRAV-5A, was developed for individual determination of
the three compounds regulated in transgenic crops.

Several variations of HRAV-5A and AE-24 were used for quantitation of residues in the submitted
field trials: all of which are adequate for data gathering purposes. Two of these methods, BK/04/95
(used for quantitation of residues in/on transgenic sugar beet commodities) and HRAV-24 (used for
quantitation of residues in/on transgenic canola commodities), were submitted to the Analvtical
Chemistry Branch (ACB) for Petition Method Validation (D254830, T. Bloem, 1-Apr-1999). A
brief description of a GC/MS confirmatory technique has also been submitted by the registrant.

ACB has not completed the validation procedure for either method. The petitioner has provided

concurrent fortification data to demonstrate that BK/04/95 and HRAV-24 arc adequate for data
collection purposes. HED requires a successful petition method validation and the registrant will be
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required to make any necessary modifications to the method resulting from petition method
validation.

Multiresidue Method (OPPTS GLN 860.1360)

Glufosinate ammonium, 3-methylphosphinico propionic acid and N-acetyl glufosinate were not
quantitatively recovered from any of the FDA Mulitiresidue Testing Protocols. This information has
been forwarded to FDA (PP#8F3607, J. Garbus, 14-Aug-1988; PP#5F4578, M. Rodriguez, 10-Oct-
1995).

Storage Stability Data (OPPTS GLN 860.1380)

The submitted storage stability study indicates that glufosinate ammonium, N-acetyl glufosinate
and 3-methylphosphinico propionic acid are stable in transgenic sugar beet tops and roots for 24
months.

Previously submitted and reviewed storage stability data indicate that glufosinate ammonium and
its metabolite 3-methylphosphinico propionic acid are stable for 24 months in apples, corn grain
and sovbeans (PP#8F3607, J. Garbus, 8-Aug-1990). Glufosinate ammonium, 3-methylphosphinico
propionic acid and N-acetyl glufosinate are stable for 12 months in transgenic soybean seed, forage
and hay: for 3 months in soybean oil and meal; for 6 months in transgenic corn grain, fodder and
forage: and for 3 months in eggs, liver, kidney and muscle (D211531 and D219069, M. Rodriguez,
7-Mar-1996).

These storage intervals are adequate to cover the submitted field trial data (excluding sugar beet
processed commodities; see processed food section).

Meat and Milk, Poultry and Eggs (OPPTS GLN: 860.1480)

Two dairy cow and two poultry feeding studies have been previously submitted, reviewed and
determined to be adequate: (1) dairy cows and poultry feed a diet containing a 3:1 mixture of
glufosinate ammonium and 3-methylphosphinico propionic acid (PP#8F3607, J. Garbus, 8-Aug-
1990) and (2) dairy cows and poultry feed a diet containing 15% glufosinate ammonium and 85%
N-acetyl glufosinate (D211531 and D219069, M. Rodriguez, 7-Mar-1996}. Since the majority of
the dietary burden to ruminants and poultry originates from transgenic crops, the feeding studies
performed with N-acetyl glufosinate and glufosinate ammonium will be considered representative.
Considering all registered and proposed uses, the maximum theoretical dietary burden to ruminants
and poultry requires no adjustment to the currently established tolerances.
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Crop Field Trials (OPPTS GLN 860:1500)

Transgenic Sugar Beets: The two submitted sugar beet field trial studies are acceptable. The
combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico propionic
acid and N-acetyl glufosinate in/on transgenic sugar beet tops and roots treated with Liberty ™
Herbicide at 1.0-1.3x the maximum proposed seasonal rate ranged from <0.10 - 1.30 ppm (tops)
and <0.10 - <0.830 ppm (roots). HED concludes that based on the submitted field trial data, the
appropriate tolerance in/on sugar beet tops and roots is 1.5 ppm and 0.9 ppm, respectively.

Transgenic Canola: The two submitted canola field trial studies are acceptable. The combined
residues of glufosinate ammonium and its metabolites 3-methylphosphinico propionic acid and
N-acetyl glufosinate in/on transgenic canola seed following a single application of glufosinate
ammonium at 0.8-1.2x the maximum proposed seasonal rate ranged from <0.15 - <0.336 ppm.
HED concludes that based on the submitted field trial data, the appropriate tolerance in/on canola
seed of 0.4 ppm., is appropriate.

Potatoes: The submitted potato field trial study is acceptable. The combined residues of glufosinate
ammonium and its metabolite 3-methylphosphinico propionic acid in/on potatoes treated with
Rely® Herbicide at 1.1x the maximum proposed seasonal rate ranged from <0.10 - <0.667 ppm.
HED concludes that based on the submitted field trial data, the appropriate tolerance in/on
potatoes 1s 0.8 ppm.

Processed Food/Feed (OPPTS GLN: 860.1520) |

Transgenic Sugar Beer: Sugar beets treated with Liberty™ Herbicide at 7.2x the maximum
proposed seasonal application rate were harvested and processed into pulp, molasses and sugar.
The combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico
propionic acid and N-acetyl glufosinate did not concentrate in pulp or sugar but did concentrate
6.8x in molasses. Processed samples were stored for 3 months prior to analysis. No storage
stability data for sugar beet pulp, molasses or sugar have been submitted. The maximum
combined glufosinate ammonium, 3-methylphosphinico propionic acid and N-acetyl glufosinate
residue expected in sugar beet molasses, based on the highest average field trial (HAFT; 0.719
ppmy; Fayette, OH; MRID 44358603) and the 6.8x concentration factor, is 5.0 ppm.

HED will not be opposed to conditional registration of glufosinate ammonium on transgenic
sugar beets. Unconditional registration may be granted upon validation of the three-month
storage interval for the processed commodities (sugar, pulp and molasses). Pending submission
and evaluation of this data, HED concludes that the appropriate sugar beet molasses tolerance is
5.0 ppm.

Transgenic Canola: Canola seed harvested 70 days after treatment with glufosinate ammonium at
0.8x, 1.5x and 3.0x the maximum proposed scasonal application rate, were processed into meal,
oil and soapstock. The combined residues of glufosinate ammonium and its metabolites 3-
methylphosphinico propionic acid and N-acetyl glufosinate did not concentrate in oil or
soapstock but did concentrate 3.4x and 2.9x in toasted meal (average 3.2x). HED concludes that
based on the highest field trial residue (<0.336 ppm; Indian Head, Sk; MRID 44358609) and
3.2x concentration factor, the appropriate canola meal tolerance is 1.1 ppm.
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Potato: Potatoes harvested 9 days after a single treatment with glufosinate ammonium at 5.3x the
maximum proposed single and seasonal application rate were processed into chips, flakes and
peel. Glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid did not
concentrate in potato peel but did concentrate 2.3x in potato chips and 3.0x in potato flakes.
HED concludes that based on the HAFT (0.662 ppm;Lee, FL; MRID 44583901) and the
concentration factors the appropriate potato flake/granule and potato chip tolerances are 2.0 ppm
and 1.6 ppm. respectively.

Confined/Field Accumuiation in Rotational Crops (OPPTS GLN: 860.1850 & 860.1900)

The submitted label indicates a 120-day plant back interval for wheat only. The label must be
changed to indicate a 120-day plant back interval for all crops except wheat where a 70-day plant
back interval is appropriate (D211531 and D219069, M. Rodriguez, 7-Mar-1996; P. Errico [RD], 6-
May-1998).

International Harmonization of Tolerances

Codex currently has maximum residue limits (MRLs) for the combined residues of glufosinate
ammonium and 3-methylphosphinico propionic acid expressed as glufosinate free acid equivalents
in/on potatoes and sugar beets at 0.5 and 0.05 ppm, respectively (no MRLs established for canola).
Canada currently has MRLs for the combined residues of glufosinate ammonium and 3-
methylphosphinico propionic acid in/on potatoes and canola at 0.4 ppm and 3.0 ppm, respectively
{no MRLs established for sugar beets). No glufosinate ammonium MRLs have been established
in/on potatoes, sugar beets or canola in Mexico.

Since the Canadian MRL for canola seed 1s significantly greater than the appropriate US tolerance.
harmonization is not possible. Since the appropriate US tolerance for sugar beets and potatoes are
greater than the Canadian and Codex MRLs, harmonization is not possible.

Dietary Risk Analysis

A chronic and acute dietary exposure analysis. using the Dietary Exposure Evaluation Model
(DEEM™), was completed (D257266, T. Bloem, 19-Jul-1999; Attachment 4). Both the acute and
chronic DEEM™ analyses used consumption data from USDA’s 1989-1992 nationwide Continuing
Survey for Food Intake by Individuals (CSFII).

Acute: The acute dietary exposure analysis for females 13 - 50 (no acute dietary endpoint was
identified for the general US population including infants and children) assumed tolerance level
residues and 100% crop treated for all registered and proposed commodities (Tier 1 analysis).
The most highly exposed population was females 13 - 50/nursing at 58% of the aPAD (95
percentile). Acute dietary food exposure to glufosinate ammonium is below HED’s level of
concern.
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degradation seen in surface water. No information pertaining to the environmental fate of the 3-
methylphosphinico propionic acid was provided by the petitioner. Ground and surface water
concentration estimates were generated using the highest registered and proposed application rate
for glufosinate ammonium (apples; 1.5 lbs ai/application; 4.5 [bs ai/year). the SCI-GROW
screening model for ground water (Tier 1), and the PRZM/EXAMS model for surface water (Tier
2).

ground water estimate: 1.16 ug/L

surface water estimates: 34.1 pg/L (1 day in 10 year maximum)
0.79 ug/L (36 year average daily concentration)

Drinking Water Risk (acute and chronic): Aggregate exposures are generally calculated by
summing dietary (food and water) and residential exposures. If the aggregate exposure is less
than the specified PAD, the exposure is not expected to be of concern. Since HED does not have
ground and surface water monitoring data to calculate a quantitative aggregate exposure,
DWLOCs were calculated. The DWLOC is the upper limit of a chemical’s concentration in
drinking water that will result in an acceptable aggregate exposure. The DWLOC is used as a
point of comparison against model estimates of a pesticide’s concentration in water. DWLOC
values are not regulatory standards for drinking water. They do have indirect regulatory impact
through aggregate exposure and risk assessments.

To calculate the acceptable acute and chronic exposure to glufosinate ammonium in drinking
water, the dietary food exposure estimate was subtracted from the appropriate PAD (only short-
term residential exposure). A DWLOC was then calculated by using default body weights and
drinking water consumption figures (70kg/2L (adult male), 60kg/2L (aduit female) and 10kg/IL
(infant/child)).

The estimated maximum and average concentration of glufosinate ammonium in ground and
surface water are less than HED’s DWLOC for glufosinate ammonium as a contribution to acute
and chronic aggregate exposure (for all population subgroups). EFED believes that the SCI-
GROW model underestimates the potential glufosinate ammonium concentration in ground
water. The DWLOCs are a minimum of 17x greater than the SCI-GROW model estimates.
Therefore, an adequate margin of safety is present. Tables 6 and 7 are summarizes of acute and
chronic DWLOCs.
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The potential risks for occupational workers from short and intermediate-term exposures from
the proposed uses of glufosinate ammonium on canola, sugarbeets, and potatoes do not exceed
the Agency’s level of concern. Chronic exposures are not expected from the proposed uses.
therefore a risk assessment was not conducted.

4.3.2 Post-Application

There are no chemical-specific data available to determine the potential risks from post application
activities associated with this proposed section 3 use of glufosinate ammonium. However,
potential post-application exposures are not of concern, based on the use pattern, timing of
applications. and the fact that planting and harvesting of the subject crops are mechanized. Most
workers entering treated fields are likely to be performing low contact labor tasks such as
mechanical incorporation and cultivation. Hoeing and scouting activities are also anticipated, but
risks from these activities are not expected to exceed the Agency's levels of concern. For the
purposes of the proposed use, reentry restrictions and personal protective clothing specified on the
product label should provide adequate protection from the potential post-application exposures.
Workers reentering treated fields before the required restricted entry interval are required to wear
coveralls over short-sleeved shirts and short pants, chemical-resistant gloves, chemical resistant
tootwear and socks, and protective eyewear.

Restricted Entry Interval (REI): The interim restricted entry interval (REI) is 12 hours based on
glufosinate ammonium’s acute toxicity classification III for the dermal, inhalation, and ocular
routes of exposure.

4.4 Residential Exposure

(lufosinate ammonium is registered for residential (outdoor, non-food) products as a non selective.
postemergent herbicide. As such, it is primarily used as a spot treatment around trees, shrubs, fences,
walks, patios, driveways, sidewalks, and flower beds. It is also registered for lawn renovation uses.
There is no chemical specific data to assess exposures from the registered residential uses of
glufosinate ammonium. The HED Exposure SAC considered these uses and recommended that the turf
and garden scenarios, as specified in the Draft HED Standard Operating Procedures (SOPs) for
Residential Exposure Assessments {18-DEC-1997), be used as a screening level assessment of the

potential risks to homeowners from glufosinate ammonium use (see attachment 7, Minutes for Meeting of
the Science Advisory Council for Exposure).

4.4.1 Handler/Post-Application

The risk assessment was conducted using the following assumptions: dermal and inhalation unit
exposure of 100 mg/lb ai and 30 ug/lb a1, respectively, maximum application rate of 1.4 b ai/acre
{product label), and a maximum area treated ot 10,000 sq. ft. for the garden use scenario, 20,000 sq
{t for the lawn renovation scenario, and 1,000 sq ft for "spot” lawn renovation scenario.
Intermediate- and chronic-term residential exposures are not expected from the registered uses of
glufosinate ammonium, therefore only short-term exposures were considered.
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grasses or in areas that have been converted to some other uses such as vegetable or flower
gardening. Lawn renovation treatment is recommended when 70% of the lawn is infested with
undesirable lawn grasses (Renovating your lawn, publication from Rutgers Cooperative Extension Service, N.J.
Agricultural Experiment Station). Therefore lawn renovation is considered a "last resort” treatment and
a use pattern that is not likely to involve the average homeowner on a regular basis (scheduled
treatments with selective herbicides to control undesirable weeds); (2) Information from Turfgrass
Producers International (a not-for-profit trade association) indicates that "80% of nonselective
herbicides production is used on new construction, with the remaining 20% going to golf courses.
parks. sports fields. cemeteries, roadsides, etc. Exceptionally small amounts of turfgrass sod are
used in lawn restoration projects”; (3) Information from AgrEvo indicates that sales of
formulations containing glufosinate ammonium (Finale® Concentrate and Super Concentrate) sold
to the homeowner lawn and garden market in 1998 represents a very small percentage of that for
crops. It should also be considered that the SOP's assumptians for the garden scenario are based on
a 10,000 sq ft "farm garden" which is not representative for the average homeowner, In addition,
the lawn renovation scenario is based on transfer coefficients and assumptions used for regular lawn
uses which are not necessarily applicable to lawn renovation uses and therefore, further
overestimate the real potential risks.

5.0 AGGREGATE EXPOSURE AND RISK ASSESSMENT/CHARACTERIZATION
5.1 Acute Aggregate Risk

The acute dietary exposure analysis for females 13 - 50 (no acute dietary endpoint was identified for
the general US population including infants and children) assumed tolerance level residues and 100%
crop treated for all registered and proposed commodities (Tier 1 analysis). The most highly exposed
population among females 13 - 50 was nursing females at 58% of the aPAD (95" percentile). The
estimated glufosinate ammonium concentration in surface and ground water are less than HED’s
DWLOC (for all population subgroups). Acute aggregate exposure to glufosinate ammontum, as a
result of all registered and proposed uses, is below HED’s level of concern.

5.2 Short- and Intermediate-Term Aggregate Risk

Short- and intermediate-term aggregate risk assessments include average dietary exposure (food and
water) and short- or intermediate-term dermal and inhalation exposures from residential uses. The
dermal exposure estimates from the registered residential uses of glufosinate ammonium are above
HED's level of concern (inhalation residential exposures were insignificant). According to HED
policy {HED SOP 97.2), the residential dermal exposures cannot be aggregated with chronic dietary
exposure because different endpoints were chosen for these exposure scenarios.

5.3 Chronic Aggregate Risk

There are no chronic residential exposure scenarios. Therefore, only food and water are included in
the chronic aggregate risk. The chronic dietary exposure analysis assumed tolerance level residues for
all registered and proposed commodities and incorporated the weighted average percent crop treated
(BEAD, A. Halvorson, i3-Apr-1999) for all registered commodities (sweet corn maintained at 100%
crop treated; Tier 2 analysis). For the most highly exposed subgroup (children, 1-6 years), 71% of the
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cPAD is occupied by dietary (food) exposure. The estimated glufosinate ammonium concentrations in
surface and ground water are less than HED’s DWLOC (for all population subgroups). Chronic
aggregate exposure to glufosinate ammonium, as a result of all registered and proposed uses, is below
HED’s level of concern.

5.4 Cancer Aggregate Exposure and Risk

Glufosinate ammonium has been classified as a ""not likely' carcinogen according to the EPA
Proposed Guidelines for Carcinogen Risk Assessment. Therefore, a cancer risk assessment is not
necessary.

6.0 ACTIONS REQUIRED BY REGISTRANTS
6.1 Data Requirements

6.1.1 Toxicology Studies :
® Acute Neurotoxicity, Subchronic Neurotoxicity and Developmental Neurotoxicity Studies
(Guidelines 81-8, 82-7 and 83-3; respectively)

6.1.2 Chemistry

® A Revised Section B (Liberty™, Rely®)

® Storage stability Study for Sugar Beet Processed Commodities (sugar, pulp and molasses; 3 months)
(Guideline 860.1380)

® Petition Method Validation for Methods BK/04/95 (sugar beets) and HRAV-24 (canola).
Validation of these methods has been requested (D254830, T. Bloem, 1-Apr-1999) but has not
been completed. The petitioner has provided concurrent fortification data to demonstrate that
BK/04/95 and HRAV-24 are adequate for data collection purposes. HED requires a successful
petition method validation and the registrant will be required to make any necessary
modifications to the method resulting from petition method validation.

6.1.3 Occupational/Residential: None

cc without attachments: PP#s 7404910 & 8F04997, Myrta Christian, Myron Ottley, Tom Bloem
RDIE: M. Morrow (8-Sep-1999), RAB1 (6-Aug-1999), RARC (17-Aug-1999)
T. Bloem:806R:CM#2:(703)605-0217
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RECOMMENDATIONS

There are no residue chemistry data requirements that would preclude a conditional registration of glufosinate
ammonium on transgenic sugar beets, transgenic canola and potatoes. Unconditional registration may be granted upon
submission and evaluation of the information specified in conclusions 1b, 2 and 4. HED concludes that the following
tolerances, for the combined residues of glufosinate ammonium, N-acetyl glufosinate and 3-methy!phosphinico
propionic acid expressed as glufosinate free acid equivalents, are appropriate (the tolerances assume the requested
changes to Section B have been made):

Sugar Beet, Top .......... e e 1.5 ppm
Sugar Beet, Root . .. .. . 0.9 ppm
Sugar Beet, Molasses ... ... .. e 5.0 ppm
CanolaSeed .. ... ... . . . i 0.4 ppm
Canola, Meal . ... ... . . e 1.1 ppm
R 5 1 P 0.8 ppm
*Potato, ChIP ... .. e e 1.6 ppm
*Potato, granules/flakes . ............ ... . . .. il SR 2.0 ppm

*Tolerance expression for the combined residues of glufosinate ammeoenium and 3- methylphosphmlco propionic
acid expressed as glufosinate free acid equivalents {non-transgenic crop).

A human-health risk assessment will be prepared as a separate document.

la.

1b.

CONCLUSIONS

The requested changes to the Rely® and Liberty™ labels have been made. The deficiencies identified in the
original memo are resolved.

The petitioner added information to the canola portion of the Liberty™ label aliowing a higher application rate if
the canola seed is retained for planting in the future. The Chemistry Science Advisory Committee discussed this
issue and determined that canola grown for seed is a food use and therefore requires a tolerance (Chem SAC
Minutes, 21-Jul-1999). The information pértaining to the higher use rate for canola grown for seed should be
eliminated from the Liberty™ label. Additionally, the "Restrictions to the Directions for Use" section of the
Liberty™ label for sugar beet and canola indicates application rates in ounces/acre. The units for application rates
should be fluid ounces/acre. Finally, the restricted entry interval for workers should be increased from 12 to 24
hours on both the Rely® and Liberty™ labels (Occupational/Residential Exposure and Risk Assessment, D258415
and D258416, M. Christian, 6-Aug-1999). The petitioner should submit a revised Section B.

The deficiency related to a description of the confirmatory technique has been resolved. The Analytical Chemistry
Branch (ACB) has not completed the validation procedures for methods BK/04/95 or HRAV-24. Given that the
registrant has provided concurrent fortification data to demonstrate that BK/04/95 and HRAV-24 are adequate for
data collection purposes apd these methods are a modification of the current tolerance enforcement method, HED
concludes that they are suitable enforcement methods to support tolerances associated with a conditional
registration on potatoes, transgenic¢ sugar beets and transgenic canola. As a condition of the registration, HED will
require a successful petition method validation and the registrant will be required to make any necessary
modifications to the method resulting from petition method validation.

A Section F, indicating the appropriate metabolites and tolerances for sugar beet, canola and potato commodities,
has been submitted.

A storage stabtlity study for Sugar Beet Processed Commodities (sugar, pulp and molasses; 3 months) is required.
Pending submission and evaluation of this data, HED concludes that glufosinate ammonium and its metabolites do
not concentrate in sugar beet pulp or sugar and the petitioners proposed sugar beet molasses tolerance of 5.0 ppm is
appropriate.
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DETAILED CONSIDERATIONS
Deficiency - Conclusions 2a, 2b and 2¢ (from D258075, T. Bloem, 28-Jul-1999)

2a  The sugar beet portion of the Liberty™ Herbicide label should be amended to indicate in the "Special Notes" section that
the maximum single application rate is 42 fluid ounces/acre (0.55 Ibs ai/acre).

2b. The maximum scasonal application rate for canola is listed as 0.89 Ibs ai/acre in the application timing section and 0.84
Ibs ai/acre in the special notes section (0.89 Ibs aifacre will be assumed to be correct). The petitioner indicated that only
the spring variety of canola has been genetically modified for tolerance to giufosinate ammonium. In Region 2, canola is
only planted in the winter months (winter variety of canola) due to the unfavorable climate for canola in the summer.
Therefore, the petitioner is not requesting registration of transgenic canola in Region 2. The canola portion of the
Liberty™ Herbicide label should be amended to indicate in the "Special Notes™ section that use of this product on
transgenic canola in Region 2 is prohibited.

2c.  Both the Rely® Herbicide and Liberty™ Herbicide labels should be amended to indicate a 120 day plant back interval for
all crops except wheat where a 70 day plant back interval is appropriate.

Petitioner’s Response: Submission of Revised Section B. The following information was added to the canola
portion of the Liberty™ label, "Do not apply......more than 120 ounces per acre of Liberty Herbicide for segregate
control during seed production per growing season". This increased rate (1.56 lbs/acre/season) is addressed a
second time in an added section titled "Rate Recommendation for Use in Canola Seed Propagation” which states
the following:

For the detection and control of susceptible canola "segregates" during canola seed production only, Liberty
Herbicide may be applied at up to 40 fluid ounces (2.5 pints) per acre on canola from the cotyledon stage to
the early bolting stage of the canola. Applications may be repeated, if necessary, up to three times in one
growing season.

Do not apply more than 120 ounces of product per acre to canola being grown for seed production in one
growing season.

HED’s Conclusions: The requested changes to the Rely® and Liberty™ labels have been made. The deficiencies
identified in the original memo are resolved.

The petitioner added information to the canola portion of the Liberty™ label allowing a higher application rate if
the canola seed is retained for planting in the future. The Chemistry Science Advisory Committee (Chem SAC)
recently discussed the food/non-food status of canola grown for seed. Chem SAC determined the following (Chem
SAC Minutes, 21-Jul-1999):

With a large acreage crop for which the seed is a significant food item and the sole reason the crop is grown in
the first place, the SAC does not believe it is practical to prevent all the seed harvested from the treated crop
from being diverted to food use. We are concerned with the precedent that would be set if these uses were
classified as non-food uses. Nonfood uses may then be sought on even larger crops such as wheat and corn.
Our guidelines state that there is little chance of calling applications to crops grown for seed nonfood uses
when the seed is a major RAC (e.g., grains, beans, peas). It was specifically pointed out today by one chemist
that a wheat hybridizing agent was registered a few years ago as a food use and tolerances established. We
will continue to take the position that applications to such crops grown for seed are food uses requiring a
tolerance (or exemption from tolerance if permitted by toxicological considerations).
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The information pertaining to the higher application rate for canola grown for seed should be ¢liminated from the
Liberty™ label. Additionally, the "Restrictions to the Directions for Use" section of the Liberty™ label for sugar
beet and canola indicates application rates in ounces/acre. The units for application rates should be fluid
ounces/acre. Finally, the restricted entry interval for workers should be increased from 12 to 24 hours on both the
Rely® and Liberty™ labels (Occupational/Residential Exposure and Risk Assessment, D258415 and D258416, M.
Christian, 6-Aug-1999). The petitioner should submit a revised Section B.

Deficiency - Conclusion Sd (from D257629, D257628, T. Bleem, 9-Jul-1999)

5d. Given that the registrant has provided concurrent fortification data to demonstrate that BK/04/95 and HRAV-24 are
adequate for data collection purposes and these methods are a modification of the current tolerance enforcement method,
HED concludes that they are suitable enforcement methods to support tolerances associated with a conditional
registration on potatoes, transgenic sugar beets and transgenic canola. As a condition of the registration, HED will
require a successful petition method validation and the registrant will be required to make any necessary modifications to
the method resulting from petition method validation. Additionally, a complete description of the GC/MS confirmatory
technique should be submitted by the petitioner.

Petitioner's Response: The petitioner provided the instrument model and GC conditions along with mass spectra
for the parent and two metabolites. This information was taken from the metabolism study performed on
transgenic field corn (MRID 43515602).

HED’s Conclusions: The deficiency related to a description of the confirmatory technique has been resolved.
ACB has not completed the validation procedure for BK/04/95 or HRAV-24. Therefore, the petitioner has not
submitted a finai version of these methods.

Deficiency - Conclusions 9f, 9i, 10c and 10i (from D257629, D257628, T. Bloem, 9-Jul-1999)

9f. HED concludes that based on the submitted field trial data, the appropriate tolerance in/on sugar beet tops and roots, as
result of the application of glufosinate ammonium as defined in this petition, is 1.5 ppm and 0.9 ppm, respectively. The
petitioner must submit a revised Section F proposing a 1.5 ppm tolerance in/on sugar beet tops and a 0.9 ppm tolerance
in/on sugar beet roots for the combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico
propionic acid and N-acety! glufosinate expressed as glufosinate free acid equivalents.

9i.  HED concludes that based on the submitted field trial data, the appropriate tolerance in/on potatoes, as result of the
application of glufosinate ammenium as defined in this petition, is 0.8 ppm. The petitioner must submit a revised Section
F proposing a 0.8 ppm tolerance in/on potatoes for the combined residues of glufosinate ammonium and its metabolite 3-
methylphosphinico propionic acid expressed as glufosinate free acid equivalents,

10c. HED concludes that the appropriate tolerance in/on canola meal, as a result of the application of glufosinate ammonium
to canola as defined in this petition, is 1.1 ppm. The petitioner must submit a revised Section F proposing a canola meal
tolerance of 1.1 ppm for the combined residues of glufosinate ammonium and its metabolites N-acetyl glufosinate
ammonium and 3-methylphosphinico propionic acid expressed as glufosinate free acid equivalents.

10i. HED concludes that the appropriate tolerance in/on potato chips and potato granuales/flakes, as a result of the application
of glufosinate ammonium to potatoes as defined in this petition, is 1.6 ppm and 2.0 ppm, respectively. The petitioner
must submit a revised Section F proposing a potato chip tolerance of 1.6 ppm and a potato granule/flake tolerance of 2.0
ppm for the combined residues of glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid
expressed as glufosinate free acid equivalents.

Petitioner's Response: The petitioner submiited a revised Section F.

HED’s Conclusions: The revised Section F indicates the appropriate metabolites and tolerances. These
deficiencies have been resolved.
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Deficiency - Conclusions 91, 9i, 10¢ and 10i (from D257629, D257628, T. Bloem, 9-Jul-1999)

10f. HED will not be opposed to conditional registration of glufosinate ammonium on transgenic sugar beets. Unconditional
registration may be granted upon validation of the three month storage interval for the processed commodities (sugar,
pulp and molasses}. Pending submission and evaluation of this data, HED concludes that the petitioners proposed sugar
beet molasses tolerance of 5.0 ppm is appropriate.

Petitioner's Response: no response

HED’s Conclusions: The requested information has not been provided. The deficiency remains outstanding.

cc: PP 7TF04910 & 8F04997, T. Bloem (RAB1)
_ RDI: K. Whitby (19-Aug-1999), G. Kramer (19-Aug-1999), RAB1 Chemists (19-Aug-1999)

T. Bloem:806R:CM#2:{703)-605-0217
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Canola: Applications of Liberty™ Herbicide may be made from the cotyledon stage up to the earty
bolting stage (at this stage the plant has at least 6 leaves). A maximum of two applications per
season is allowed with the total seasonal rate not to exceed 0,89 Ibs ai/acre. Application can be
made with ground (controlled dropiet application equipment or air assisted spray equipment;
minimum of [0 gallons of water/acre) or aerial (minimum of 5 gallons of water/acre) equipment.

The label specifies a 65 day PHI.

Potato: Application of Rely® Herbicide is recommended at the beginning of natural vine senescence.
The product is to be applied at a rate of .375 lbs ai/acre in 20-100 galions of water per acre with

ground equipment or in 5-10 gallons of water per acre with aerial equipment. The label specifies a
9 day PHI. Potatoes grown for seed stock are not to be treated.

Conclusion: The sugar beet portion of the Liberty™ Herbicide tabel should be amended to indicate in
the "Special Notes" section that the maximum single application rate is 42 fluid ounces/acre (0.55 Ibs
ai/acre).

The maximum seasonal application rate for canola is listed as 0.89 Ibs ai/acre in the application timing
section and 0.84 lbs ai/acre in the special notes section (0.89 lbs ai/acre will be assumed to be correct).
The petitioner indicated that only the spring variety of canola has been genetically modified for
tolerance to glufosinate ammonium. In Region 2, canola is only planted in the winter months (winter
variety of canola) due to the unfavorable climate for canola in the summer. Therefore, the petitioner is
not requesting registration of transgenic canola in Region 2. The canola portion of the Liberty™
Herbicide labei should be amended to indicate in the "Special Notes" section that use of this product on
transgenic canola in Region 2 is prohibited.

Both the Rely® Herbicide and Liberty™ Herbicide labels should be amended to indicate a 120 day
plant back interval for all crops except wheat where a 70 day plant back interval is appropriate.

cc: PP 7F04910 & 8F04997, T. Bloem (RAB1)
RDI: M. Morrow (28-Jul-1999)
T. Bloem:806R:CM#2:(703)-605-0217
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BACKGROUND

Glufosinate-ammonium is a racemic mixture of the D- and L-isomers; only the L-isomer is herbicidally
active, The compound is a non-sclective herbicide and acts as a inhibitor of glutamine synthetase which
leads to potsoning of the plant by ammonia. Glufosinate-ammonium is currently registered for use on both
transgenic and non-transgenic crops. Transgenic plants contain a gene {phosphiothrion-acetyl-transferase )
which enables the plant to metabolize the herbicidally active moiety of glufosinate-ammonium into a N-
acetyl glufosinate (2-acetamido-4-methylphosphinico-butanoic acid; which is not herbicidally active). This
metabolite is found only in transgenic plants. The petitioner is proposing the establishment of permanent
tolerances for the combined residues of glufosinate ammonium and its metabolites 2-acetamido-4-
methylphosphinico butanoic acid and 3-methylphosphinico propionic acid expressed as glufosinate free acid
equivalents in/on the following commodities:

Beet, sugar, toot .. ... .. 0.7 ppm
Beet, sugar, tops (leaves) ....... ... ... i 1.3 ppm
Beet, sugar, molasses . ... ... ... e 5.0 ppm
Canola,seed ............ccviiiernienn.. e 0.4 ppm
Canola, meal ..... ... ... . . . e e 2.0 ppm
] T 0.4 ppm
*Potato, processed .. ... ... 1.0 ppm
*Potato, flakes ........ e . 1.3 ppm

* tolerance for combined residues of glufosinate ammonium and its metabolite
3-methylphosphinico propionic acid (non-fransgenic crop)

Time-limited tolerances, with an expiration date of July 13, 1999, have been established for residues of
glufosinate-ammonium and its metabolite, 3-methylphosphinico propionic acid, infon almond hulls, apples,
grapes, the tree nuts group, eggs, milk, and the fat, meat, and meat byproducts of ruminants and poultry [40
CFR §180.473(a)]. An import tolerance with an expiration date of January 18, 2000 has been established
for combined residues of giufosinate-ammonium and its metabolite, 3-methylphosphinico propionic acid,
expressed as glufosinate acid equivalents, in/on bananas [40 CFR §180.473(b}]. Time-limited tolerances,
with an expiration date of July 13, 1999, have been established for residues of glufosinate-ammonium and
its metabolites, 2-acetamido-4-methylphosphinico-butanoic acid and 3-methylphosphinico propionic acid,
in/on aspirated grain fractions, field corn grain, forage, and stover, soybeans, and soybean hulls derived
from transgenic field corn and transgenic soybeans [40 CFR §180.473(c)]. A Section 18 request from
Wisconsin for use of glufosinate ammonium on transgenic sweet corn has been approved (4.0 ppm tolerance
established for residues of glufosinate-ammonium and its metabolites, 2-acetamido-4-methylphosphinico-
butanoic acid and 3-methyiphosphinico propionic acid expressed as glufosinate acid equivalents).
Toilerances were established on a time-limited basis due to a lack of a carcinogenicity study.

The following terms are used interchangeably throughout this document:

glufosinate ammonium = HOE 039866 _
N-acetyl glufosinate = 2-acetamido-4-methylphosphinico-butanoic acid HOE 099730, HOE (85355
3-methyiphosphinico propionic acid = HOE 061517, MP-propionic acid
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EXECUTIVE SUMMARY OF CHEMISTRY DEFICIENCIES

e Revised Section B (Liberty™ and Rely®)

» Revised Section F (transgenic canola, transgenic sugar beet and potato)

« Storage Stability for Sugar Beet Processed Commodities (3 months)

e Analytical Chemistry Branch Validation of Proposed Tolerance Enforcement Methods
s Description of GC/MS Confirmatory Method

CONCLUSIONS

OPPTS GLN 830 Series: Product Properties

1. Product chemistry data for glufosinate ammonium has been submitted, reviewed and found acceptable.
No additional product chemistry data is necessary for this petition (PP#8F3607, J. Garbus, 14-Oct-
1988 and 8-Aug-1990).

OPPTS GLN 860,1200: Directions for Use

2a. The sugar beet portion of the Liberty™ Herbicide label should be amended to indicate in the "Special
Notes" section that the maximum single application rate is 42 fluid ounces/acre (0.48 lbs ai/acre).

2b. The maximum seasonal application rate for canola is listed as 0.77 lbs ai/acre in the application timing
section and 0.73 1bs ai/acre in the special notes section (0.77 lbs ai/acre wilf be assumed to be correct).
The petitioner indicated that only the spring variety of canola has been genetically modified for
tolerance to glufosinate ammonium. In Region 2, canola is only planted in the winter months (winter
variety of canola) due to the unfavorable climate for canola in the summer. Therefore, the petitioner is
not requesting registration of transgenic canola in Region 2. The canoia portion of the Liberty™
Herbicide label should be amended to indicate in the "Special Notes" section that use of this product on
transgenic canola in Region 2 is prohibited.

2¢.  Both the Rely® Herbicide and Liberty™ Herbicide labels should be amended to indicate a 120 day
plant back interval for all crops except wheat where a 70 day plant back interval is appropriate.

OPPTS GLN 860.1300: Nature of the Residue - Plants

3a. Sugar Beet: The qualitative nature of glufosinate ammonium residues in transgenic sugar beets is
adequately understood. Total radioactive residues (TRR) were 2.05 ppm in tops and 0.93 ppm in roots
harvested 146 days following the last of 2 applications of [C'*]glufosinate-ammonium at 0.54 [bs
ai/acre (total application rate 1.07 Ibs ai/acre, 1.1x the maximum proposed single and seasonal
application rates). Samples of sugar beet commodities were also collected at shorter preharvest
intervals (PHIs); TRR were 20.08 ppm in tops and 2.01 ppm in roots collected 1 hour after the second
application and were 12.26 ppm in tops and 6.75 ppm in roots collected 21 days after the second
application.

In sugar beet tops and roots (all PHIs), 93-98% of the TRR was identified. The N-acetyi glufosinate
metabolite was the major residue in all sugar beet top and root samples (55.2-67.9% TRR), except 0-
day PHI tops where glufosinate ammonium accounted for 84.6% of the TRR (N-acetyl glufosinate
accounted for 13.4% of the TRR). Glufosinate-ammonium accounted for 19.1-41.8% of the TRR in all
other sugar beet top and root samples. 3-Methylphosphinico propionic acid was identified at low
levels in alf sugar beet samples (0.4-6.0% TRR). One additional metabolite, 2-methylphosphinico
acetic acid, was identified in 146 day PHI tops at 0.07% TRR.

3
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The current tolerance expression for commodities derived from transgenic crops includes the major
residues identified in the sugar beet metabolism study and is adequate for commodities derived from
transgenic sugar beet. The residues of concern in/on transgenic sugar beets are glufosinate ammonium,
3-methylphosphinico propionic acid and N-acetyl glufosinate.

Canola: Total radioactive residues (TRR) were 0.021-0.064 ppm in foliage, 0.134-0.220 ppm in roots,
0.076-0.263 ppm in hulls, and 0.045-0.109 ppm in seed harvested 120 days (at maturity) following a
single application of ['*C]glufosinate-ammonium at 0.67 lbs ai/acre (0.9x the maximum proposed
seasonal rate). Samples of canola commodities were also collected at shorter PHIs; TRR were 144.578
ppm in the entire plant collected at 1-hour PHI, and were 3.207 and 5.343 ppm in foliage, and 3.807
and 5.192 ppm in roots collected at 21-day PHI.

In the whole plant harvested 1 hour posttreatment, the parent accounted for the majority of the
radiocactivity (72.9% TRR, 105.4 ppm}; N-acetyl-glufosinate was identified at 18.2% of the TRR (26.3
ppm). In foliage harvested 21 days posttreatment, the major residue was N-acetyi-glufosinate (60.2%
TRR, 3.22 ppm); the parent was present at 20.7% of the TRR (1.11 ppm) and a small amount of 3-
methylphosphinico propionic acid was identified (6.7% TRR, 0.358 ppm).

In mature canola seed and hulls (0.109 ppm and 0.263 ppm, respectively), 40-58% of the TRR was
identified (the remainder of the extracted radioactivity was described as unknown metabolites
equivalent to the LOD). Glufosinate-ammonium and 3-methylphosphinico propionic acid were the
major residues identified, accounting for 5.0-44.8% of the TRR (0.007-0.118 ppm). The N-acetyi-
glufosinate metabolite was a minor restdue accounting for 1.1-13.9% of the TRR (0.001-0.037 ppm).
In canola seed, radioactive residues associated with water-soluble polysacc]}arldes and/or proteins
accounted for 12.4% of the TRR (0.014 ppm).

The submitted study is marginally adequate to describe the nature of the residue in glufosinate tolerant
canola. The test substance was applied at less than 1x the maximum proposed seasonal rate which
resulted in fow levels of radioactivity in canola seed, making identification of residues difficult. The
storage interval prior to analysis and extraction of whole plant and canola foliage (19 months) were not
within the validated time interval (12 months). Seed and hull sampies were analyzed using HPLC
systems 1 and 2 (whole plant and foliage samples analyzed by system [ only). Different levels of
parent, N-acetyl glufosinate and 3-methylphosphinico propionic acid were observed depending on
which system was used. No explanation for this difference was provided. Since adequate metabolism
studies on the transgenic varieties of field corn and soybeans have been previously submitted
(D211531 and D219069, M. Rodriguez, 7-Mar-1996) and the results from the canola study do not
significantly differ from these studies, no additional data pertaining to the metabolism of glufosinate-
ammonium in transgenic canola are required. The residues of concern in/on transgenic canola are
ghufosinate ammonium, 3-methylphosphinico propionic acid and N-acetyl glufosinate.

Potato: The nature of the residue is considered to be understood in genetically unaltered lettuce,
soybeans, corn, apples and wheat. After application of “C glufosinate ammonium to the nutrient
medium (water or soil) in which these crops were grown, only one labeled metabolite could be
identified, 3-methylphosphinico propionic acid (parent was not found). HED concluded that the
residues o be regulated in commodities derived from genetically unaltered lettuce, soybeans, corn,
apples and wheat are glufosinate ammonium and 3-methylphosphinico propionic acid (PP#8F3607, J.
Garbus, 8-Aug-1990).

A metabolism study has not been performed on a root vegetable (potato). Since the metabolism of

~ glufosinate ammonium is consistent in four diverse crops groups (lettuce [leafy vegetable], soybeans

[legume vegetable], wheat [cereal grain] and apple [fruit]) the nature of glufosinate ammonium
residues in potatoes will be considered to be understood. The residues of concern in/on potatoes are
glufosinate ammonium and 3-methylphosphinico propionic acid.

4
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OPPTS GLN 860.1300: Nature of the Residue - Animals

4.

The nature of glufosinate ammonium residues in lactating goats and hens is considered to be
understood. It was shown that glufosinate ammonium and its metabolite (3-methylphosphinico
propionic acid) are largely excreted and do not accumulate too any great degree in animal tissues. The
only identifiable compounds in feces, urine, milk, eggs and tissues were the parent and 3-
methylphosphinico propionic acid. HED concluded that the residues of concern in commodities
derived from ruminants and poultry are glufosinate ammonium and its metabolite 3-methy{phosphinico
propionic acid (PP4#8F3607, J. Garbus, 8-Aug-1990).

Transgenic field corn, soybeans, canola and sugar beets contain a second metabolite, N-acetyl
glufosinate, which may lead to secondary residues of this compound in animal commodities. Feeding
studies conducted on dairy cows and laying hens were submitted and reviewed as part of glufosinate
ammonium registration on transgenic fiecld corn and soybeans. In these studies, dairy cows and hens
were feed a diet consisting of glufosinate ammonium and N-acetyl glufosinate, It was determined,
that the tolerance expression for pouitry (new tolerance as a result of registration on transgenic
soybeans and transgenic field corn) shouid include glufosinate ammonium and 3-methylphosphinico
propionic acid {N-acetyl glufosinate should not be included; D232571, M. Rodriguez). Additionally, it
was determined that the currently established egg, milk, and fat, meat, and meat byproducts tolerances
on cattle, goats, hogs, horses, poultry, and sheep were adequate (D211531 and D219069, M.
Rodriguez, 7-Mar-1996).

OPPTS GLN 860.1340: Residue Analytical Method

5a.

5b.
~ and N-acety! glufosinate are derivatized to the same compound, HRAV-5A does not distinguish .

5¢.

3

Analytical methodology is avaitable in PAM Il for determination of glufosinate ammonium and its
metabolite 3-methylphosphinico propionic acid in genetically unaltered apples, bananas, grapes and
tree nuts (HRAV-5A) and in milk, eggs and the tissues of ruminants and poultry (HRAV-12, also
called BK/01/95). Method HRAV-5A employs extraction of glufosinate ammonia and its metabolite
3-methylphosphinico propionic acid from a 25 gram homogenized sample with water. The aqueous
extract is filtered and subjected to anion-exchange chromatography for removal of interfering
compounds. The residues are eluted from the resin with formic acid and derivatized by refluxing with
trimethylorthoacetate. The derivatized residues are cleaned up on a silica gel column and quantified by
GC/FPD. Concentrations are expressed in terms of glufosinate free acid equivalents. Method HRAV-
12 (used to determine residue levels in animal matrices) is similar to the plant method except for an
addition step. Water extracts of tissues are diluted with acetone to precipitate protein, centrifuged and
then subjected to anion ion-exchange chromatography.

In transgenic crops a second metabolite, N-acetyl glufosinate, is present. Since glufosinate ammonium

between these two compounds. A second method, AE-24, was developed for individual determination
of the three compounds regulated in commeodities derived from transgenic crops. Method AE-24 is a
modification of HRAV-5A in that following anion exchange, cation exchange is performed. Two
fractions are collected from the cation ion exchange column. One fraction contains N-acety!
glufosinate and MP propionic acid and the second fraction contains glufosinate ammonium. Each
fraction is derivatized by refluxing with trimethylorthoacetate, cleaned up on a silica gel column and
quantified by GC/FPD. All compounds are quantified in terms of glufosinate free acid equivalents.

Several variations of these two methods were used for quantitation of residues in the submitted field
trials; all of which are adequate for data gathering purposes. Two of these methods, BK/04/95 (used
for quantitation of residues in/on transgenic sugar beet commodities) and HRAV-24 (used for
quantitation of residues in/on transgenic canola commodities), were submitted to the Analytical

5
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'Chemistry Branch (ACB) for Petition Method Validation (D254830, T. Bloem, 1-Apr-1999). Method

BK/04/95 is similar to the current analytical enforcement method HRAV-5A but with modifications
for application to a root crop. Method HRAV-24, which employs the cation exchange fractionation
procedure (cation exchange procedure has not undergone Agency validation), was submitted to ACB
for validation. '

Given that the registrant has provided concurrent fortification data to demonstrate that BK/04/95 and
HRAV-24 are adequate for data collection purposes and these methods are a modification of the
current tolerance enforcement method, HED concludes that they are suitable enforcement methods to
support tolerances associated with a conditional registration on potatoes, transgenic sugar beets and
transgenic canola. As a condition of the registration, HED will require a successful petition method
validation and the registrant will be required to make any necessary modifications to the method
resuiting from petition method validation. Additionally, a complete description of the GC/MS
confirmatory technique should be submitted by the petitioner.

OPPTS GLN 860.1360: Multiresidue Method

6.

Glufosinate ammonium, 3-methylphosphinico propionic acid and N-acety] glufosinate were not
quantitatively recovered from any of the FDA Multiresidue Testing Protocols. This information has
been forwarded to FDA (PP#8F3607, J. Garbus, 14-Aug-1988; PP#5F4578, M. Rodriguez, [ 0-Oct-
1995).

OPPTS GLN 860.1380: Storage Stability Data

7.

A

The submitted storage stability study indicates that glufosiante ammonium, N-acefyl glufosinate and 3-
methylphosphinico propionic acid are stable in transgenic sugar beet tops and roots for 24 months.

Previously submitted and reviewed storage stability data indicate that glufosinate ammonium and its
metabolite 3-methylphosphinico propionic acid are stable for 24 months in apples, corn grain and
soybeans (PP#8F3607, J. Garbus, 8-Aug-1990). Additional storage stability data indicate that
glufosinate ammonium, 3-methylphosphinico propionic acid and N-acetyl glufosinate are stable for 12
months in transgenic soybean seed, forage and hay; for 3 months in soybean oil and meal; for 6 months
in transgenic corn grain, fodder and forage; and for 3 months in eggs, liver, kidney and muscle
(D211531 and D219069, M. Rodriguez, 7-Mar-1996).

OPPTS GLN 860.1480: Meat/Milk/Poultry/Eggs

8.

Two dairy cow and two pouliry feeding studies have been previously submitted, reviewed and
determined to be adequate: (1) dairy cows and poultry feed a diet contairring a 3:1 mixture of
glufosinate ammonium and 3-methylphosphinico propionic acid (PP#8F3607, J. Garbus, 8-Aug-1990)
and (2) dairy cows and poultry feed a diet containing 5% glufosinate ammonium and 85% N-acetyl
glufosinate (D211531 & D211531, M. Rodriguez, 7-Mar-1996). Two feeding studies were performed
on dairy cows and poultry due the different residues present in transgenic (principally N-acetyl
glufosinate followed by glufosinate ammonium) and non-transgenic crops (principally 3-
methylphosphinico propionic acid). Since the majority of the dietary burden to ruminants and poultry
originates from transgenic crops, the feeding studies performed with N-acetyl glufosinate and
glufosinate ammeonium will be considered representative.

Considering all registered and proposed crops the maximum theoretical dietary burden is 14.55 ppm

for beef cattle (aspirated grain fractions, corn field forage, cannery waste), 14.22 ppm for dairy cattle
(aspirated grain fractions, corn field forage, cannery waste, molasses), 2.62 ppm for poultry (soybean
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hulls, soybean meal, soybean seed, canola meal) and 8.07 ppm for swine (aspirated grain fractions,
canola meal, potato culls). Using these dietary burdens and the feeding studies performed with N-
acetyl glufosinate and glufosinate ammonium, no adjustment in ruminant and poultry tolerances are
necessary.

OPPTS GLN 860.1500: Crop Field Trials

Oa,

9b.

O¢.

9d.

Qe.

Canola: The petitioner has - requested a canola seed tolerance of 0.4 ppm for the combined residues of
glufosinate ammonium and its metabolites 3-methylphosphinico propionic acid and N-acetyl
glufosinate. The petitioner indicated that only the spring variety of canola has been genetically
modified for tolerance to glufosinate ammonium. In Region 2, canola is only planted in the winter
months (winter variety of canola) due to the unfavorable climate for canola in the summer. Therefore,
the petitioner is not requesting registration for application of glufosinate ammonium to transgenic
canola in Region 2.

Two canola field trial studies conducted in Canada were submitted (MRIDD 443586-08 & -09). The
field portion of MRID 443586-08 was not conducted according to GLP standards. The deficiencies
which lead to nonconformance were not provided. Information pertaining to the application date,
method, equipment, volume, timing and rate were provided. Therefore, the factots that lead to
nonconformance with GLP standards will be considered minor and the study is acceptable. The field
trial data conducted as part of MRID 443586-09 is also acceptable.

The combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico propionic
acid and N-acetyl glufosinate in/on transgenic canola seed following a singfe application of glufosinate
ammonium at 0.9x or 1.3x the maximum proposed seasonal use rate ranged from <0.15 - <0.336 ppm
(treated at 3-7 ieaf stage; PHI = 57 - 83 days).

According to Table 5 of OPPTS GLN 860.1500, a total of 8 trials conducted in Regions 2 (n=1, not
necessary for this petition), 5 (n=2), 7 (n=2) and 11 (n=3) are suggested. The Canadian field trial data
submitted with this petition can be applied to the following Regions (HED SOP 98 2); Region 7 (n=2)
and Region 14 (n=12; Region 14 is unique to Canada). The issue of how to apply canola field trial
data from Region 14 to a US Registration was brought to Chem SAC. B. Schneider gathered
information on canola production in the US and Canada and concluded that the majority of US canola
is grown in ND, MN, MT, WA and SD. Generally within these states the northern most counties are
the highest producing areas of the state. The canola production in Region 11 has decreased and
increased in Regions 5 and 7 since the guidelines were written. The SAC agreed on accepting the
Canadian canola field trials for glufosinate ammonium due to the similarities between the US canola
production areas and Region 14 (Minutes of 17-Jun-1999 ChemSAC meeting). Geographical
distribution of the submitted field trials is adequate for establishment of a tolerance in/on canola. HED
concludes that based on the submitted field trial data, the petitioners proposed tolerance of 0.4 ppm is
appropriate.

Sugar Beet: The petitioner has requested a sugar beet top tolerance of 1.3 ppm and a sugar beet root
tolerance of 0.7 ppm for the combined residues of glufosinate ammonium and its metabolites 3-
methylphosphinico propionic acid and N-acetyl glufosinate expressed as glufosinate free acid
equivalents.

The two submitted sugar beet field trial studies are adequate (MRIDs 443586-02 and -03). The
combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico propionic acid
and N-acetyl glufosinate in/on transgenic sugar beet tops and roots treated with Liberty™ Herbicide at
1.1x - 1.5x the maximum proposed seasonal use rate ranged from <0.10 -1.30 ppm (tops) and <0.10 -
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<0.830 ppm (roots). Pre-harvest intervals ranged from 41 - 139 days. Only 4 of the 14 field trials had
a pre-harvest interval less than 80 days (labe] specifies a PHI = 60 days). The label indicates that the
product may be applied from the cotyledon to 10 leaf stage of the sugar beet. The final application for
all field trials was either at the 8 or 10 leaf stage and samples were harvested when the crop reached
maturity. Since crop harvest was governed by crop development and the increased PHIs were
counteracted in some cases by application rates 1.5x the maximum proposed rate, HED concludes that
the field trial data are acceptable. Geographical distribution of the submitted field trials is adequate for
establishment of a tolerance in/on sugar beets,

HED concludes that based on the submitted field trial data, the appropriate tolerance in/on sugar beet
tops and roots, as result of the application of glufosinate ammonium as defined in this petition, is 1.5
ppm and 0.9 ppm, respectively. The petitioner must submit a revised Section F proposing a 1.5 ppm
tolerance in/on sugar beet tops and a 0.9 ppm tolerance in/on sugar beet roots for the combined
residues of glufosinate ammonium and its metabolites 3-methylphosphinico propionic acid and N-
acetyl glufosinate expressed as glufosinate free acid equivalents.

Potato: The petitioner has requested a potato tolerance of 0.4 ppm for the combined residues of
glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid expressed as glufosinate
free acid equivalents.

The submitted potato field trial study is adequate (MRID 44583901). The combined residues of
glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid in/on potatoes treated
with Rely® Herbicide at 1.1x the maximum proposed seasonal use rate (PHI = 9-10 days) ranged from
<0.10 - <0.667 ppm. Geographical distribution of the submitted field trials’is adequate for
establishment of a tolerance in/on potatoes.

HED concludes that based on the submitted field trial data, the appropriate tolerance in/on potatoes, as
result of the application of glufosinate ammonium as defined in this petition, is 0.8 ppm. The
petitioner must submit a revised Section F proposing a 0.8 ppm tolerance in/on potatoes for the
combined residues of glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid
expressed as glufosinate free acid equivalents.

OPPTS GLN 860.1520: Processed Food/Feed

10a.

10b.

Canola: The petitioner has requested a canola meal tolerance of 2.0 ppm for the combined residues of
glufosinate ammonium and its metabolites 3-methylphosphinico propionic acid and N-acetyl
glufosinate expressed as glufosinate free acid equivalents.

The submitted canola processing study is adequate (MRID 44358610). Canola seed harvested 70 days
after treatment with glufosinate ammonium at 0.67, 1.3 or 3.3 Ibs ai/acre/application (0.9x, 1.7x and
4.3x the maximum seasonal application rates; treated at 4-6 leaf stage) was processed into meal, oil
and soapstock. The combined residues of glufosinate ammonium and its metabolites 3-
methylphosphinico propionic acid and N-acetyl glufosinate did not concentrate in oil or soapstock but
did concentrate 3.4x and 2.9x in toasted meal (average 3.2x).

The highest field trial for canola seed was <0.336 ppm (Indian Head, Sk; MRID 44358609). The
maximum combined glufosinate ammonium, 3-methylphosphinico propionic acid and N-acetyl
glufosinate residue expected in/on transgenic canola meal, based on the highest field trial and the 3.2x
concentration factor, is 1.1 ppm.



10c.

10d.

10e.

10f.

10g.

10h.

10i.
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HED concludes that the appropriate tolerance in/on canola meal, as a result of the application of
glufosinate ammonium to canola as defined in this petition, is 1.1 ppm. The petitioner must submit a
revised Section F proposing a canola meal tolerance of 1.1 ppm for the combined residues of
glufosinate ammonium and its metabolites N-acetyl glufosinate ammonium and 3-methylphosphinico
propionic acid expressed as glufosinate free acid equivalents.

Sugar Beet: The petitioner has requested a sugar beet molasses tolerance of 5.0 ppm for the combined
residues of glufosinate ammonium and its metabolites 3-methylphosphinico propionic acid and N-
acetyl glufosinate expressed as glufosinate free acid equivalents.

Sugar beets treated three times with Liberty™ Herbicide (2-leaf stage, 6-leaf stage and 8-leaf stage) at
2.5 - 2.7 |bs ai/acrefapplication (total applied 7.9 lbs ai/acre; 8.3% the maximum proposed seasonal
application rate) were harvested 136 days after the final treatment and processed into pulp, molasses
and sugar. The combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico
propionic acid and N-acetyl glufosinate did not concentrate in pulp or sugar but did concentrate 6.8x in
molasses. Unprocessed sugar beet samples were stored for 5 months prior to analysis (adequate
storage stability study covers this interval). Processed samples were stored for 3 months prior to
analysis. No storage stability data for sugar beet pulp, molasses or sugar have been submitted.

The highest average field trial (HAFT) for sugar beet roots was 0.719 ppm (Fayette, OH; MRID
44358603). The maximum combined glufosinate ammonium, 3-methylphosphinico propionic acid and
N-acetyl glufosinate residue expected in sugar beet molasses, based on the HAFT and the 6.8x
concentration factor, is 5.0 ppm.

i
HED will not be opposed to conditional registration of glufosinate ammonium on transgenic sugar
beets. Unconditional registration may be granted upon validation of the three month storage interval
for the processed commodities (sugar, pulp and molasses). Pending submission and evaluation of this
data, HED concludes that the petitioners proposed sugar beet molasses tolerance of 5.0 ppm is
appropriate.

Potato: The petitioner has requested a potato flake tolerance of 1.3 ppm and a processed potato
tolerance of 1.0 ppm for the combined residues of glufosinate ammonium and its metabolite 3-
methylphosphinico propionic acid expressed as glufosinate free acid equivatents.

The submitted potato processing study is adequate (MRID 44358612). Potatoes harvested 9 days after
a single treatment with glufosinate ammonium at 2.0 Ibs ai/acre (5.3x the maximum proposed single
and seasonal application rate) were processed into chips, flakes and peel. The combined residues of
glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid did not concentrate in
the peel but did concentrate 2.3% in potato chips and 3.0x in potato flakes.

The HAFT for potatoes was 0.662 ppm (Lee, FL; MRID 44583901). The maximum combined
glufosinate ammonium and 3-methylphosphinico propionic acid residue expected in potato flakes,
based on the HAFT and the 3.0x concentration factor, is 2.0 ppm. The maximum combined
glufosinate ammonium and 3-methylphosphinico propionic acid residue expected in potato chips,
based on the HAFT and the 2.3x concentration factor, is 1.6 ppm.

HED concludes that the appropriate tolerance in/on potato chips and potato granuales/flakes, as a result
of the application of glufosinate ammonium to potatoes as defined in this petition, is 1.6 ppm and 2.0
ppm, respectively. The petitioner must submit a revised Section F proposing a potato chip tolerance of
1.6 ppm and a potato granule/flake tolerance of 2.0 ppm for the combined residues of glufosinate
ammonium and its metabolite 3-methylphosphinico propionic acid expressed as glufosinate free acid
equivalents.
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OPPTS GLN 860.1850 & 860.1900: Confined/Field Accumulation in Rotational Crops

11. The submitted label indicates a 12_0 day plant back interval for wheat only.. The label should be
amended to indicate a [20-day plant back interval for all crops except wheat where a 70-day plant back
interval is appropriate.

Other Considerations

13. Codex currently has MRLs for the combined residues of glufosinate ammonium and and 3-
methylphosphinico propionic acid expressed as glufosinate free acid equivalents in/on potatoes and
sugar beets at 0.5 and 0.05 ppm, respectively (no MRLs established for canola). Canada currently has
MRLs for the combined residues of glufosinate ammonium and 3-methylphosphinico propionic acid
in/on potatoes and canoia at 0.4 ppm and 3.0 ppm, respectively (no MRLs established for sugar beets).
No glufosinate ammonium MRLs have been established in/on potatoes, sugar beets or canola in
Mexico.

The Canadian MRL for canola seed is greater than two times the appropriate US tolerance for canola

seed; therefore, harmonization is not possible. Since the appropriate US tolerance for sugar beets and
potatoes are greater than the Canadian and Codex MRLs, harmonization is not possible.
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RECOMMENDATIONS

HED will not be opposed to conditional registration of glufosinate ammonium on transgenic sugar beets.
Unconditional registration may be granted upon submission and evaluation of the information specified in
conclusions 2a, 2¢, 5d, 9f and 10f. HED concludes that the following tolerances for the combined residues
of glufosinate ammonium, N-acetyl glufosinate and 3-methylphosphinico propionic acid expressed as
glufosinate free acid equivalents, as a result of the application of glufosinate ammonium to transgenic sugar
beets as defined in the petition, are appropriate:

SugarBeet, Top ... ... 1.5 ppm
Sugar Beet, Root . ... .. 0.9 ppm
SugarBeet, Molasses . .......... .. . o 5.0 ppm

HED will not be opposed to conditional registration of glufosinate ammonium on transgenic canola.
Unconditional registration may be granted upon submission and evaluation of the information specified in
conclusions 2b, 2¢, 5d and 10c. HED concludes that the foliowing tolerances for the combined residues of
glufosinate ammonium, N-acetyl glufosinate and 3-methylphosphinico propionic acid expressed as
glufosinate free acid equivalents, as a result of the application of glufosinate ammonium to transgenic
canola as defined in this petition, are appropriate:

CanolaSeed ........ ... . . .- 0.4 ppm
Canola, Meal ... ... ... . e, 1.1 ppm

HED will not be opposed to conditional registration of glufosinate ammonium ofi potatoes. Unconditional
registration may be granted upon submission and evaluation of the information specified in conclusions 2c,
5d, 9i and 10i. HED concludes that the following tolerances for the combined residues of glufosinate
ammonium and 3-methylphosphinico propionic acid expressed as glufosinate free acid equivalents, as a
result of the application of glufosinate ammonium to potatoes as defined in this petition, are appropriate:

Potato ... .. .. 0.8 ppm
Potato, chip . .. ... ... e e 1.6 ppm
Potato, granules/flakes ... .. ... ... .. . ... . 2.0 ppm

A human-health risk assessment will be prepared as a separate document.

DETATLED CONSIDERATIONS
OPPTS GLN 830 Series: Product Properties
Product chemistry data for glufosinate ammonium has been submitted, reviewed and found acceptable. No
additional product chemistry data is necessary for this petition (PP#8F3607, J. Garbus, 14-Oct-1988 and 8-
Aug-1990).

The active ingredient in the technical and formulated products is identified as glufosinate ammonium and
concentrations are reported in terms of the racemic mixture.

11
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OPPTS GLN 860.1200: Directions for Use

The petitioner is requesting registration of Liberty™ Herbicide (18.19% glufosinate ammonjum; 1.67 lbs
ai/US gallon; EPA Reg. No. 45639-199) for use on the transgenic varieties of sugar beet and canola and
Rely® Herbicide (11.33% glufosinate ammonium; 1.00 Ibs ai/US gallon; EPA Reg. No. 45639-187) for use
in potato vine dessication. Both products are water-soluble and applied as a foliar spray. The Liberty™
label indicates that a 120 day interval from the last application is required prior to planting wheat and
grazing treated crop or cut for hay is prohibited. :

Sugar Beets.: Applications of Liberty™ Herbicide may be made from the cotyledon stage up to the 10
leaf stage. Maximum recommended single application rate is 0.48 lbs ai/acre. A maximum of 0.95 Ibs
ai/acre can be appiied per season. Application can be made with ground (controlied droplet application
equipment or air assisted spray equipment; minimum of 10 gailons of water/acre) or aerial (minimum of

5 gallons of water/acre) equipment. The label specifies a 60 day pre-harvest interval (PHI).

Canola: Applications of Liberty™ Herbicide may be made from the cotyledon stage up to the early
bolting stage (at this stage the plant has at east 6 leaves). A maximum of two applications per season is
allowed with the total seasonal rate not to exceed 0.77 Ibs ai/acre. Application can be made with ground
(controlled droplet application equipment or air assisted spray equipment; minimum of 10 gallons of
water/acre) or aerial (minimum of 5 gallons of water/acre) equipment. The label specifies a 65 day
PHI.

Porato: Application of Rely® Herbicide is recommended at the beginning of atural vine senescence.
The product is to be applied at a rate of 0.375 Ibs ai/acre in 20-100 gallons of water per acre with ground
equipment or in 5-10 gallons of water per acre with aerial equipment. The label specifies a 9 day PHI.
Potatoes grown for seed stock are not to be treated.

Conclusion: The sugar beet portion of the Liberty™ Herbicide label should be amended to indicate in the
"Special Notes" section that the maximum single application rate is 42 fluid ounces/acre (0.48 lbs ai/acre).

The maximum seasonal application rate for canola is listed as 0.77 Ibs ai/acre in the application timing
section and 0.73 lbs ai/acre in the special notes section (0.77 lbs ai/acre will be assumed to be correct). The
petitioner indicated that only the spring variety of canola has been genetically modified for tolerance to
glufosinate ammonium. In Region 2, canola is only planted in the winter months (winter variety of canola)
due to the unfavorable climate for canola in the summer. Therefore, the petitioner is not requesting
registration of transgenic canola in Region 2. The canola portion of the Liberty™ Herbicide label should be
amended to indicate in the "Special Notes" section that use of this product on transgenic canola in Region 2
is prohibited.

Both the Rely® Herbicide and Liberty™ Herbicide labels should be amended to indicate a 120 day plant
back interval for all crops except wheat where a 70 day plant back interval is appropriate.
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Sugar Beet Metabolism Summary: The qualitative nature of glufosinate ammonium residues in transgenic
sugar beets is adequately understood. Total radioactive residues (TRR) were 2.05 ppm in tops and 0.93
ppm in roots harvested 146 days following the last of 2 applications of [C'*]glufosinate-ammonium at
0.54 1bs ai/acre (total application rate 1.07 Ibs aifacre, 1.1x the maximum proposed single and seasonal
application rates). Samples of sugar beet commodities were also collected at shorter preharvest intervals
(PHIs); TRR were 20.08 ppm in tops and 2.01 ppm in roots collected | hour after the second application
and were 12.26 ppm in tops and 6.75 ppm in roots collected 21 days after the second application.

In sugar beet tops and roots (alt PHIs), 93-98% of the TRR was identified. The N-acety! glufosinate
metabolite was the major residue in all sugar beet top and root samples (55.2-67.9% TRR), except 0-day
PHI tops where glufosinate ammonium accounted for 84.6% of the TRR (N-acetyl glufosinate accounted
for 13.4% of the TRR). Glufosinate-ammonium accounted for 19.1-41.8% of the TRR in all other sugar
beet top and root samples. 3-Methylphosphinico propionic acid was identified at low levels in all sugar
beet samples (0.4-6.0% TRR). One additional metabolite, 2-methylphosphinico acetic acid, was
identified in 146 day PHI tops at 0.07% TRR.

The current tolerance expression for commodities derived from transgenic crops includes the major
residues identified in the transgenic sugar beet metabolism study and is adequate for commodities
derived from transgenic sugar beets. The residues of concern in/on transgenic sugar beets are glufosinate
ammonium, 3-methylphosphinico propionic acid and N-acetyl glufosinate.

CANOLA

MRID 443586-06 & -07: (Carbon-14)-Glufosinate-Ammonium: Nature of Séed Residue in Transgenic

"~ Canola (Rapeseed): The in-life phase of the study was conducted by Research for Hire (Porterville, CA)
and the analytical phase of the study was conducted by Hazleton Wisconsin, Inc. (Madison, WI).
3,4[C"]Glufosinate-ammonium (specific activity 20.62 mCi/g, radiochemical purity 98%) was applied to
canola plants at the 3-5 leaf stage as a foliar spray at 0.75 kg ai/ha (0.67 lbs ai/acre; 0.9x the proposed
maximum seasonal rate). Samples were collected | hour postreatment, 21 days posttreatment and at
maturity (120 days posttreatment). The 1 hour post application sample was collected as a whole sample.
The 21 day sample was separated into top growth and roots. The 120 day sample was separated into
roots, top growth and seed pods (seeds and hulls). Plants were separated into top growth (foliage) and
roots by cutting approximately 0.5 - | inch above the soil. The roots (21 day and 120 day samples) and
foliage (120 day samples) were separately rinsed with water (twice). Seed pods were rinsed with water
(twice) and separated by hand into seeds and hulls. Samples, including rinsates, were stored frozen (-20
C) until analysis.

Extraction and Characterization of Residues: The rinsed hull, seed, stalk and root samples were
homogenized. Radioactivity in the rinses and homogenate were quantified by LSC or combustion/LSC
(limit of detection (LOD) = 0.005 ppm). Radioactivity in rinsate samples were not expressed in terms of
radioactivity in the crop commodity. The radioactivity in the hull and foliage rinsates from the 120 day
treated samples were essentially the same as that attained for control samples. The TRR in canola
commodities are presented in Table 4.
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systems 1 and 2 (whole plant and foliage samples analyzed by system 1 only). Different levels of parent,
N-acetyl glufosinate and 3-methylphosphinice propionic acid were observed depending on which system
was used. No explanation for this difference was provided. Since adequate metabolism studies on the
transgenic varieties of field corn and soybeans have been previcusly submitted (D211531 and D219069,
M. Rodriguez, 7-Mar-1996) and the results from the canola study do not significantly differ from these
studies, no additional data pertaining to the metabolism of glufosinate-ammonium in transgenic canola
are required. The residues of concern in/on transgenic canola are glufosinate ammonium, 3-
methylphosphinico propionic acid and N-acetyl glufosinate.

POTATO

Nature of the Residue Potato: The nature of the residue is considered to be understood in genetically
unaltered lettuce, soybeans, corn, apples and wheat, After application of "*C glufosinate ammonium to
the nutrient medium (water or soil) in which these crops were grown, only one labeled metabolite could
be identified, 3-methylphosphinico propionic acid (parent was not found). HED concluded that the
residues to be regulated in commodities derived from genetically unaltered lettuce, soybeans, corn,
apples and wheat are glufosinate ammonium and 3-methylphosphinico propionic acid (PP#8F3607, J.
Garbus, 8-Aug-1990).

A metabolism study has not been performed on a root vegetable (potato). Since the metabolism of
glufosinate ammonium is consistent in four diverse crops groups (leftuce [leafy vegetable], soybeans
[legume vegetable], wheat [cereal grain} and apple [fruit]) the nature of glufosinate ammonium residues
in potatoes will be considered to be understood. The residues of concern mfon potatoes are glufosinate
ammonium and 3-methylphosphinico propionic acid.

OPPTS GLN 860.1300: Nature of the Residue - Animals

The nature of glufosinate ammonium residues in lactating goats and hens is considered to be understood . It
was shown that the glufosinate ammonium and its metabolite (3-methylphosphinico propionic acid) are
largely excreted and do not accumulate too any great degree in animal tissues. The only identifiable
compounds in feces, urine, milk, eggs and tissues were the parent and 3-methylphosphinico propionic acid.
HED concluded that the residues of concern in commodities derived from ruminants and poultry are
glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid (PP#8F3607, J. Garbus, 8-
Aug-1990).

Transgenic field corn, soybeans, canola and sugar beets contain a second metabolite, N-acetyl glufosinate,
which may lead to secondary residues of this compound in animal commodities. Feeding studies conducted
on dairy cows and iaying hens were submitted and reviewed as part of glufosinate ammonium registration
on transgenic field corn and transgenic soybeans. In these studies, dairy cows and hens were feed a diet
consisting of glufosinate ammonium and N-acetyl glufosinate. It was determined, that the tolerance
expression for poultry (new tolerance as a result of registration on transgenic soybeans and transgenic field
corn) should include glufosinate ammonium and 3-methylphosphinico propionic acid (N-acetyl glufosinate
should not be included; D232571, M. Rodriguez). Additionally, it was determined that the currently
established egg, milk, and fat, meat, and meat byproducts tolerances on cattle, goats, hogs, horses, poultry,
and sheep were adequate (D211531 and D219069, M. Rodriguez, 7-Mar-1996).
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(PP#8F3607, J. Garbus, 8-Aug-1990). Additional storage stability data indicate that glufosinate
ammonium, 3-methylphosphinico propionic acid and N-acetyl glufosinate are stable for 12 months in
transgenic soybean seed, forage and hay; for 3 months in soybean oil and meal; for 6 months in transgenic
corn grain, fodder and forage; and for 3 months in eggs, liver, kidney and muscle (D211531 and D219069,
M. Rodriguez, 7-Mar-1996).

OPPTS GLN 860.1480: Meat/Milk/Poultry/Eggs

Two dairy cow and two poultry feeding studies have been previously submitted, reviewed and determined
to be adequate: (1) dairy cows and poultry feed a diet containing a 3:1 mixture of glufosinate ammonium
and 3-methylphosphinico propionic acid (PP#8F3607, J. Garbus, 8-Aug-1990) and (2) dairy cows and
poultry feed a diet containing 15% glufosinate ammonium and 85% N-acety] glufosinate (D211531 &
D211531, M. Rodriguez, 7-Mar-1996). Two feeding studies were performed on dairy cows and poultry due
the different residues present in transgenic (principally N-acetyl glufosinate followed by glufosinate
ammonium) and non-transgenic crops (principally 3-methylphosphinico propionic acid). Since the majority
of the dietary burden to ruminants and poultry originates from transgenic crops, the feeding studies
performed with N-acetyl glufosinate and glufosinate ammonium will be considered representative.

Considering all registered and proposed crops the maximum theoretical dietary burden is 14.55 ppm for
beef cattle (aspirated grain fractions, corn field forage, cannery waste), 14.22 ppm for dairy cattle (aspirated
grain fractions, corn field forage, cannery waste, molasses), 2.62 ppm for poultry (soybean hulls, soybean
meal, soybean seed, canola meal) and 8.07 ppm for swine (aspirated grain fractions, cancla meal, potato
culls). Using these dietary burdens and the feeding studies performed with N-acetyl glufosinate and
glufosinate ammonium, no adjustment in ruminant and poultry tolerances are negessary.
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method, equipment, volume, timing and rate were provided. Therefore, the factors that lead to
nonconformance with GLP standards will be considered minor and the study is acceptabie. The field
trial data conducted as part of MRID 443586-09 is aiso acceptable.

The combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico propionic
acid and N-acetyl glufosinate in/on transgenic canola seed foliowing a single application of glufosinate
ammonium at 0.9x or 1.3x the maximum proposed seasonal use rate ranged from <0.15 - <0.336 ppm
(treated at 3-7 leaf stage; PHI = 57 - 83 days).

According to Table 5 of OPPTS GLN 860.1500, a total of 8 trials conducted in Regions 2 (n=1, not
necessary for this petition), 5 (n=2), 7 (n=2) and 11 (n=3) are suggested. The Canadian field trial data
submitted with this petition can be applied to the following regions (HED SOP 98_2); Region 7 (n=2)
and Region 14 (n=12; Region 14 is unique to Canada). The issue of how to apply canola field trial data
from Region 14 to a US Registration was brought to Chem SAC. B. Schneider gathered information on
canola production in the US and Canada and concluded that the majority of US canola is grown in ND,
MN, MT, WA and SD. Generally within these states the northern most counties are the highest
producing areas of the state. The canola production in Region 11 has decreased and increased in Regions
5 and 7 since the guidelines were written. The SAC agreed on accepting the Canadian canola field trials
for glufosinate ammonium due to the similarities between the US canola production areas and Region 14
(Minutes of 17-Jun-1999 ChemSAC meeting). Geographical distribution of the submitted field trials is
adequate for establishment of a tolerance in/on canola.

HED concludes that based on the submitted field trial data, the petitioners proposed tolerance of 0.4 ppm
is appropriate. The Canadian MRL for the combined residues of glufosinate 4mmonium and 3-
methylphosphinico propionic acid in/on canola is 3.0 ppm. In light of harmonization with Canada, the
appropriate tolerance in/on canota seed for the combined residues of glufosinate ammonium, 3-
methylphosphinico propionic acid and N-acety! glufosinate expressed as glufosinate ammonium free
acid equivalents, is 3.0 ppm.

SUGAR BEET

MRID 44358602: Magnitude of Glufosinate-Ammonium Residues In or On Trangenic Sugar Beets
Resulting From Multiple Applications of Liberty™ Herbicide at Three Rates, USA, 1995: A-total of 4
field trials were conducted during 1995 in California (n=1; Region 10), Idaho (n=1; Region 11), North
Dakota (n=1; Region 5) and Minnesota (n=1; Region 5). One control and three treated plots were
planted at each trial site. The first plot was treated three times at a nominal rate of 0.18 Ibs
ai/acre/application (0.4x the maximum single application rate), once at the 2-leaf stage, once at the 6-leaf
stage and once at the 8-leaf stage (total treatment 0.54 1bs ai/acre; 0.6x the maximum seasonal
application rate). The second plot was treated three times at a nominal rate of 0.36 Ibs ai/acre/application
(0.9x the maximum single application rate), at the same growth stages (total treatment 1.08 Ibs ai/acre;
1.1x the maximum seasonal application rate). The third plot was treated two times at a nominal rate of
0.54 1bs av/acre/application (1.3x the maximum single application rate), once at the 6-leaf stage and once
at the 8-leaf stage (total treatment 1.08 lbs ai/acre; 1.1x the maximum seasonal application rate). All
applications were made over the top with broadcast spray equipment in 10 gallons of water per acre.
After collection, the tops plus the crown tissue were cut from the roots and packaged separately. All
samples were frozen within 90 minutes of harvest and shipped frozen to the AgroEvo Research Center
for homogenization. The homogenized samples were shipped frozen to Xenos laboratories (Ottawa,
Ontario) where they were kept frozen until analysis.

32





















HED Records Center Series 361 Science Reviews - File R062023 - Page 80 of 96

must submit a revised Section F proposing a 0.8 ppm tolerance in/on potatoes for the combined residues
of glufosinate ammonium and its metabolite 3-methylphosphinico propionic acid expressed as
glufosinate free acid equivalents.

OPPTS GLN 860.1520: Processed Food/Feed
CANOLA

MRID 44358610: Determination of HOE 039866 Residues and its Metabholites HOE 085355 and HOE
061517 in Processed Fractions of Transgenic Canola Seed Treated with Glyfosinate-Ammonium: A
single field triaf was conducted at Indian Head, Saskatchewan. Four plots were established, an untreated
control and three plots treated at the 4-6 leaf stage with a single application of glufosinate ammonium at
0.67 1bs ai/acre (0.9x the maximum seasonal rate), 1.3 Ibs ai/acre (1.8x the maximum seasonal rate) or
3.3 lbs ai/acre (4.5x the maximum seasonal rate). All applications were made with broadcast spray
equipment in ~12 gallons of water per acre. Grain samples were collected 70 days after application.
After mechanical thrashing and cleaning, all grain samples were transferred to a freezer. Approximately
5 kg of seed from each treatment were shipped to the Food Protein Research and Development Center,
Texas A&M University (College Station, Texas) for processing.

Upon receipt to the processing facility the canola samples were dried and cleaned. Following
conditioning, the majority of the crude oil was obtained by pressing in an expeller. The residual crude
oil remaining in the presscake was extracted with hexane. A portion of the solvent-extracted meal was
desolventized and toasted. The crude oil from the press and the extraction were combined and refined.
The refined oil was bleached and deodorized. All samples were kept frozen and shipped frozen to Xenos
Laboratories {Ottawa, Ontario) for analysis.

Samples were analyzed for residues of glufosinate ammonium, N-acetyl glufosinate and 3-
methylphosphinico propionic acid using method HRAV-24 (similar to method AE-24, LOQ = 0.05 ppm).
Apparent residues were less than the LOQ in/on all untreated samples. Residues in/on treated canola
seed and processed commodities are summarized in Table 15. The petitioner indicated that this study
was conducted according to GLP standards as specified in 40 CFR 160 except for a few minor
exceptions.

Unprocessed canola seed was stored for a maximum of 7 months prior to extraction and analysis
(adequate transgenic soybean storage stability study covers this interval). Canola seed samples were
stored 4.5 months prior to processing into canola meal, oil and soapstock. The processed samples were
stored for 4 months prior to analysis. Storage stability studies performed on transgenic soybean
processed commodities demonstrated that all residue components were stable for 3 months. The storage
intervals for the canola processed commodities are acceptable.
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Summary Canola Processing Studies: The petitioner has requested a canola meal tolerance of 2.0 ppm for
the combined residues of glufosinate ammonium and its metabolites 3-methyiphosphinico propionic acid
and N-acetyl glufosinate expressed as glufosinate free acid equivalents.

The submitted canola processing study is adequate (MRID 44358610). Canola seed harvested 70 days
after treatment with glufosinate ammonium at 0.67, 1.3 or 3.3 lbs ai/acre/application (0.9x, 1.7x and 4.3x
the maximum seasonal application rates; treated at 4-6 leaf stage) was processed into meal, oil and
soapstock. The combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico
propionic acid and N-acety! glufosinate did not concentrate in oil or soapstock but did concentrate 3.4x
and 2.9x in toasted meal (average 3.2x). Since both metabolites were detected in toasted meal from the
two highest treatment groups, only concentration factors from these groups were considered.

The highest field trial for canola seed was <0.336 ppm (Indian Head, Sk; MRID 44358609). The
maximum combined glufosinate ammonium, 3-methylphosphinico propionic acid and N-acetyi
glufosinate residue expected in/on transgenic canola meal, based on the highest field trial and the 3.2x
concentration factor, is 1.1 ppm.

HED concludes that the appropriate tolerance in/on canola meal, as a result of the application of

glufosinate ammonium to canola as defined in this petition, is 1.1 ppm. The petitioner must submit a

revised Section F proposing a canola meal tolerance of 1.1 ppm for the combined residues of glufosinate

ammonium and its metabolites N-acety! glufosinate ammonium and 3-methylphosphinico propionic acid

expressed as glufosinate free acid equivaients.

SUGAR BEET 4

MRID 44358604: Magnitude of Glufosinate-Ammonium Residues In or On Transgenic Sugar Beet Roots
and Processed Commodities Resulting from Multiple Applications of Liberty™ Herbicide, USA, 1996:
A single field trial was conducted at Fresno, California. Two plots were established, a untreated control
and a treated plot which received three applications (2-leaf stage, 6-leaf stage and 8-leaf stage) of
glufosinate ammonium at 2.5 - 2.7 lbs ai/acre/application (total applied 7.9 lbs ai/acre; 8.3x the
maximum proposed seasonal application rate). All applications were made with broadcast spray
equipment in ~10 gallons of water per acre. The sugar beet plants were allowed to grow to maturity and
harvested by hand 136 days after the final application. Samples were transferred to a freezer within 10
minutes of collection. Samples were shipped frozen to Wm. J. Engler Associates, Inc. (Moses Lake,
Washington) for processing into dried pulp, molasses and refined sugar.

The sugar beets were removed from frozen storage and a representative RAC was collected as an
unprocessed sample. The sugar beets were washed and cut into slabs. Sugar was extracted in a series of
steam heated cells with a mixture of fresh water and pulp press water. Extracted beet pulp was pressed
to recover the sugar solution carried out with the pulp. The pressed pulp was dried to 1.7% moisture,
milled and collected. The raw juice was purified in a stem jacketed kettle by addition of lime and carbon
dioxide. The precipitate was allowed to settle and clarified juice was decanted and screened. The settled
sludge was vacuum filtered and the filtrate combined with the decanted liquid. The clarified juice was
further purified by a second carbonation with carbon dioxide gas and then vacuum filtered, concentrated
and placed in frozen storage for later processing. The juice was thawed and filtered. The filtered thick
Jjuice was fed to a Laboratory Vacuum Pan and Granulator. The massecuite (mixture of sugar crystals
and syrup) was centrifuged in a perforated bronze basket. The spun off syrup (molasses) was collected.
Sugar retained in the basket was washed, dried and collected. Samples of the whole beet and processed
commodities were shipped frozen to the ARC where the whole beets were homogenized. All samples
were shipped frozen to Xenos Laboratories (Ottawa, Ontario) where they remained frozen until analysis.
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Samples were analyzed for residues of glufosinate ammonium, N-acetyl glufosinate and 3-
methylphosphinico propionic acid using method BK/04/95 (method is similar to HRAV-5A, LOQ = 0.05
ppm all sugar beet matrices). This method does not distinguish between glufosinate ammonium and N-

- acetyl glufosinate. Apparent residues were less than the LOQ in/on all untreated samples. Residues
infon treated sugar beet and processed commodities are summarized in Table 16. The petitioner
indicated that this study was conducted according to GLP standards as specified in 40 CFR except for a
few minor exceptions.

Unprocessed sugar beet samples were stored for a maximum of 5 months prior to extraction and analysis
(an adequate sugar beet storage stability study cover this interval). Sugar beet samples were stored 2
months prior to processing into puip, molasses and sugar. The processed samples were stored for 3
months prior to analysis. No storage stability data for sugar beet pulp, molasses or sugar have been
submitted.
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Summary Sugar Beet Processing Study: The petitioner has requested a sugar beet molasses tolerance of 5.0
ppm for the combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico
propionic acid and N-acetyl glufosinate expressed as glufosinate free acid equivalents.

Sugar beets treated three times with Liberty™ Herbicide (2-leaf stage, 6-lcaf stage and 8-leaf stage) at
2.5 - 2.7 Ibs ai/acre/application (total applied 7.9 Ibs ai/acre; 8.3x the maximum proposed seasonal
application rate) were harvested 136 days after the final treatment and processed into pulp, molasses and
sugar. The combined residues of glufosinate ammonium and its metabolites 3-methylphosphinico

- propionic acid and N-acetyl glufosinate did not concentrate in pulp or sugar but did concentrate 6.8x in
molasses. Unprocessed sugar beet samples were stored for 5 months prior to analysis (adequate storage
stability study covers this interval). Processed samples were stored for 3 months prior to analysis. No
storage stability data for sugar beet pulp, molasses or sugar have been submitted.

The highest average field trial (HAFT) for sugar beet roots was 0.719 ppm (Fayette, OH; MRID
44358603). The maximum combined glufosinate ammonium, 3-methylphosphinico propionic acid and
N-acetyl glufosinate residue expected in sugar beet molasses, based on the HAFT and the 6.8x
concentration factor, is 5.0 ppm.

HED will not be opposed to conditional registration of glufosinate ammonium on transgenic sugar beets.
Unconditional registration may be granted upon validation of the three month storage interval for the
processed commodities (sugar, pulp and molasses). Pending submission and evaluation of this data,
HED concludes that the petitioners proposed sugar beet molasses tolerance of 5.0 ppm, is appropriate.

!

POTATO -

MRID 44358612; Glufosinate-Ammonium Derived Residues in Potatoes and Processed Commaodities
Following Vine Desiccation with Ignite at the Minimum Recommended PHI - USA, 1996: A single
field trial was conducted at Ephrata, Washington. Two plots were established, an untreated control and a
treated plot which received a single application of glufosinate ammonium at 2.0 Ibs ai/acre (5.3x the
maximum single and seasonal application rate). All applications were made with broadcast spray
equipment in ~12 gallons of water per acre. Potatoes were harvested 9 days after application using a
single row mechanical digger. The samples were shipped frozen to Xenos Laboratories (Ottawa,
Ontario) and fresh to Wm. J. Engler and Associates, Inc. (Moses Lake, Washington) for processing into
chips, flakes and wet peel.

Potato Chip Processing: Potatoes were washed, peeled and cut into ~0.16cm slices. The sliced potatoes
were placed in warm water to remove free starch. The slices were drained over a screen to remove
excess water and were fried in oil at ~180° C for 90 seconds. The fried potatoes were drained and
salted. A sample of the potato chips was collected and placed in the freezer.

Potato Flake Processing: Potatoes were washed and batch steamed for 45 seconds (6.0 kg/cm?). The
steamed potatoes were scrubbed for 30 seconds and the potato peel collected. The collected peel was
hydraulically pressed and combined with the cut trim waste and placed in the freezer. The peeled
potatoes were cut into ~1.3 ¢m slabs and sprayed washed to remove free starch. The potato slabs
were precooked at ~74° C for 20 minutes and cooled. The cooled potato slabs were steam cooked at
~100° C for 40 minutes, mashed and mixed with an emulsion of food additives. The wet mash was
placed in a Overton Single Drum Dryer to dry the wet mash into a thin sheet. The dried potato mash
was broken into large flakes by hand and placed on a fluidized bed dryer 3-5 minutes to complete the
drying process. The flakes were feed into a hammermil for uniform miiling of the finished potato
flakes. A sample of the flakes was collected and frozen.
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Samples of unprocessed potatoes, potato chips, potato flakes and wet peel were shipped frozen to Xenos
Laboratories for analysis. Samples were analyzed for residues of glufosinate ammonium and its
metabolite, 3-methylphosphinico propicnic acid, using method XAM-24B (LOQ = 0.05 ppm, method is
similar to HRAV-5A). Residues in/on treated potatoes and processed commodities are summarized in
Table 17. The petitioner indicated that this study was conducted according to GL.P standards as specified
in 40 CFR except for a few minor exemptions.

Potato samples were processed within two days of collection. Processed and unprocessed potato samples
were stored for a maximum of 3 months prior to extraction and analysis. Since processed potato
commodities are not substantially different from the unprocessed commodity, the validated storage
interval for transgenic sugar beet root samples of 24 months will be considered applicable to both
processed and unprocessed potato commodities. The storage intervals for this study are within
predetermined limits.
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Summary Potato Processing Study: The petitioner has requested a potato flake tolerance of 1.3 ppm and a
processed potato tolerance of 1.0 ppm for the combined residues of glufosinate ammonium and its
metabolite 3-methylphosphinico propionic acid expressed as glufosinate free acid equivalents.

The submitted potato processing study is adequate (MRID 44358612). Potatoes harvested 9 days after a
single treatment with glufosinate ammonium at 2.0 |bs ai/acre (5.3x the maximum proposed single and
seasonal application rate) were processed into chips, flakes and peel. Glufosinate ammonium and its
metabolite 3-methylphosphinico propionic acid did not concentrate in potato peel but did concentrate
2.3x in potato chips and 3.0x in potato flakes.

The HAFT for potatoes was 0.662 ppm (Lee, FL; MRID 44583901). The maximum combined
glufosinate ammonium and 3-methylphosphinico propionic acid residue expected in potato flakes, based
on the HAFT and the 3.0x concentration factor, is 2.0 ppm. The maximum combined glufosinate
ammonium and 3-methylphosphinico propienic acid residue expected in potato chips, based on the
HAFT and the 2.3x concentration factor, is 1.6 ppm.

HED concludes that the appropriate tolerance in/on potato chips and potato granuales/flakes, as a result
of the application of glufosinate ammonium to potatoes as defined in this petition, is 1.6 ppm and 2.0
ppm, respectively. The petitioner must submit a revised Section F proposing a potato chip tolerance of
1.6 ppm and a potato granule/flake tolerance of 2.0 ppm for the combined residues of glufosinate
ammonium and its metabolite 3-methylphosphinico propionic acid expressed as glufosinate free acid
equivalents.

2

OPPTS GLN 860.1850 & 860.1900: Confined/Field Accumulation in Rotational Crops

A confined accumulation in rotational crops study has been submitted, reviewed and determined to be
adequate (MRID 43766917). Lettuce, radish and spring wheat were planted 28 and 119 days after the soil
was treated with glufosinate ammonium at 0.9 Ibs ai/acre (MRID 43766917). Based on the levels of
extractable residues observed at the 119 day plantback interval, no additional data on rotational crops are
required provided a 120 day plant back interval for all crops is placed on the label (D211531 and D219069,
M. Rodriquez, 7-Mar-1996). A field rotational crop study performed with winter wheat has been submitted
and reviewed (MRID 44432601). Winter wheat was planted 73 - 90 days afier the soil was treated with
glufosinate ammonium at 0.8 Ibs at/acre. Reported residues on/on treated samples of wheat forage, hay,
straw and grain were less than the LOQ (LOQ = 0.05 ppm) (P. Errico [RD], 6-May-1998).

Conclusions: The submitted label indicates a 120 day plant back interval for wheat only. The label should

be amended to indicate a 120 day plant back interval for all crops except wheat where a 70 day plant back
interval is appropriate.

OPPTS GLN 860.1900: Field Accumulation in Rotational Crops

-no data submitted

cc: PP 7F04910 & 8F04997, T. Bloem (RABI)
RDI: M. Morrow (9-Jul-1999), G. Kramer (8-Jul-1999), RAB1 Chemists (20-May-1999)
T. Bloem:806R:CM#2:(703)-605-0217
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. Samples should be run in duplicate per the experimental design given in Attachment 1. Please complete
and return the requested information on the attached forms and other relevant information concerning the
method validation. including copies of chromatograms for representative controls, reference standards,
and fortitied samples: standard curves. sample calculations, and recommendations to Karen Whitby,
Branch Chief. Registration Action Branch I (7509C). ‘Any deficiencies in the method as written and the
time required to complete a set of samples should also be noted and reported. If applicable. please
confirm if there are convenient overnight stopping points in the method.

Since one of the purposes of the trial is to determine if all necessary instructions are included in the
submitted method. we request that the laboratory scientists have minimal contact with the petitioner
during the conduct of this trial.

The Registration Division Product Manager is Joanne Miller (703-305-6224). The PM Team Reviewer is
Eugene Wilson. Eugene can be reached at 703-605-6103 for additional information regardmg the priority
for completion of this method validation trial. -

Attachments:

. Reporting Form for the method
2 MRIDs: 443586-02 & 443586- 09

] ' T -
-

cc with Attachment | (oniy) PP#7F04910 Eugené Wilson (RD 7505C) RABI File, T Bloem (RAB1)
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ATTACHMENT |

For all methods: Do not use control values for recovery corrections.
Do not report control valuies as 0. If less thao the limit of detection. report as such.

Method BK 04 95: ~Qas C_hromgtographic Determination of HOE 039866 (Glufosinate Ammonium) and its Metabolites as
Residues in Glufosinate-Resistant Sugar Beets (Tops and Roots), and Sugar Beet Processed Cqmmodities"' MRID 443586-02:
pages 78-120 ‘

Commodity Chemicals Added ' PPM Added PPM Found "} Yo Recovery

sugar beet root glufosinate-ammonium 0.06
0.05
0.35

0.70

- MN-acetyl-glufosinate : 0.00 I
0.05
0.35

0.70

3-MP acid 0.00
| 0.05
0.35

0.70
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